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Abstract not available for RU 223861 1 (CI ) 
Abstract of corresponding document: EP 1353452 (A2) 
A mobile communication apparatus witfi multiple 
transmission and reception antennas and a mobile 
communication metfiod tfierefor are provided. In tfie 
mobile communication apparatus including a base 
station and a mobile station, tfie base station witfi at 
least one transmission antenna restores long-term 
information, sfiort-term information, a signal to 
interference and noise ratio (SINR) from a feedback 
signal received from tfie mobile station, spatially 
processes dedicated pfiysical cfiannel (DPCH) 
signals using basis information generated from tfie 
restored long-term information, sfiort-term 
information and SINR and transmits tfie results of 
adding pilot channel (PICH) signals to the spatially 
processed results to the mobile station.; The mobile 
station with at least one reception antenna 
determines a first characteristic corresponding to 
the channel downlinfi characteristic for each of the 
transmission and reception antennas, from the 
PICH signals transmitted from the base station, 
determines the long-term information, the short-term 
information, and downlinfi power control information 
including the SINR, which reflect the first 
characteristic, converts the determined long-term 
information, short-term information, and downlinfi 
power control information into the feedbacfi signal, 
and transmits the feedbacfi signal to the base 
station.; The long-term information includes 
effective long-term eigenvectors and effective long- 
term eigenvalues, the short-term information 
includes effective short-term eigenvectors, and the 
downlinfi power control information indicates 
whether to increase or decrease downlinfi 
transmission power. Therefore, with the great 
advantage of closed communications systems the 
effects of interference, noise, and fading can be 
minimized, whereas throughput can be maximized. 
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(57) Pectsepai: 

B ycTpoMOTBe Mo6vinbHov\ obasm BaaoBan 
ciaHL^nfl no MeHbiueM Mepe c oflHow 
nepeflatoLneM aHTGHHOM us npuHflioro ot 
MoBunbHOM ciaHL^nn cumajia oGpaTHot^ CBflsn 
BocoTaHaBJinBaer flOJirocpoMHyio MHcjDopMaL(Mio, 

KpaTKOOpO^HyiO MHCj30pMai4HtO, OTHOLUeHI/ie 

ypoBHfl oi/irHana k ooBOKynHOMy ypoBHio 
noMex M LuyMOB (OCBniU); 
npocTpaHOTBeHHyio o6pa6oTKy 
1 BbifleneHHoro cjonan'-iecKoro KaHana 
(BctKH) M nepeflaei Ha MoSnnbHyio OTaHi^i/ira 
pesynbiaTbi cyMMnpoBaHun CMmajioB KaHana 
nunoT-GnrHana (HKh) c pesynbTaiaMU 
npocTpaHCTBeHHOM o6pa6oTKn. MoSnnbHafl 
ciaHUMfl no MeHbiueM Mepe c oflHoti npi/ieMHOM 
aHieHHOM Ha ocHOBe nepeAannbix GaaoBOM 
ciaHL^neM cumaroB FIKh onpeflenner nepByio 
xapaKjepucTHKy, cooTBejcTByioLnyio 
xapaKiepucTUKe Kanaka nnHnn "bhm3" Afifl 
Ka>Kfloi5i i/i3 nepeflaK3LL(MX n npneMHbix aHieHH; 
onpeflenner flonroopoHHyra MHcjDopMaL(Mio, 

KpaTKOCpO'-IHyiO HHCj30pMaL(HlO M HHCt30pMai4MK3 



ynpaBJieHMfl Moii^HOCTbio nepefla^n no nnHMH 

"BHM3". BKniOHaiOLHyiO OCBniil. KOTOpbie 

OTpa>KaioT BbiLueynoMfiHyTyio nepByio 
xapaKiepucTnKy; u nepeaaer onrnan o6paTHoti 
CBfl3M Ha 5a30ByK3 craHL^nto. TexHu^ecKni^ 
pe3ynbTaT ooctomt b tom. 4to moxho 

MUHMMHSI/ipOBaTb SCtJCjSeKTbl B3ai/IMHblX nOMeX, 
LUyMOB l/l saMnpaHMM M TeM OaMbIM 

MaKCMMHsnpoBaTb nponyoKHyKj cnoco6HOCTb. 2 
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(57) Abstract: 

FIELD: mobile communications engineering. 

SUBSTANCE: base station of proposed 
device using at least one receiving 
antenna recovers long-time information, 
short-time information, and signal 
level-to-joint interference and noise 
ratio from feedback signal arriving from 
mobile station; executes spatial 
processing of signals coming from 
assigned physical channel; and transfers 
result of addition of pilot-channel 
signals and spatial processing data to 
mobile station. The latter using at least 
one receiving antenna evaluates first 
characteristic corresponding to that of 
downlink channel basing on data on 
pilot-channel signals transferred by base 
station for each of transmitting and 
receiving antennas, determines long-term 
information, short-term information, and 
downlink power transfer control 



information including signal 

level-to-joint interference and noise 
ratio reflecting mentioned first 
characteristic, and transfers feedback 
signal to base station. 

EFFECT: minimized effect of 
interference, noise, and fading thereby 
maximizing throughput capacity. 

33 cl, 23 dwg 
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06nacTb rexHUKH. k hcoTopoM i 
M3o6peTeHne 

HacTORLHee i/i3o6peTeHne i 

M05nnbH0M CBfl3M M, 601166 K0HKp6TH0, K 

ycTpoMCTsy Mo6nnbHOM csqan c MHO)KecTBOM 
n6peflatoinMX n npnsMHbix aHT6HH m 
cooTBeicTByioL^eMy cnocoSy MoSnjibHoti cb^sh. 

n0Cp6flCTB0M KOTOpblX MO>KHO MMHMMM3HpOBaTb 

scjscfjeKTbi 3aMnpaHMM, BsanMHbix noMex m 

LUyMOB. 

YpOBSHb TSXHMKM 

flnfl OMCTeM Mo6nnbHoCi obash cji6flyioinero 
noKoneHMfi Tpe6yeTCfi BbicoKOCKopocTHafl 
n6pefla'-ia flaHHbix, 6o;iee 6bicTpan, h6m 
nepefla4a flaHHbix b cucieMax Mo6nnbHOM cbasm 
flna c;iy>K5bi n6pooHarbHOM 0Bfl3n. B KaHeoTB6 
CTaHflapia 6ecnpoBOAHOM cb^3h b EBpone u 
flnoHHH 5bma npuHHTa cxeMa lUHpoKononocHoro 
MHO>KecTBeHHoro flociyna c KOAOBbiM 
pa3A6r6HMeM KaHanoB (LUMflKP, W-CDMA), a b 
CeBepHoCi AMepMKe 6bma npuHflia cxeMa 
MflKP-2000. 

B o6LL(eM cnyMae ci/icreMy MoBunbHOM cb9\3\/\ 

KOHOTpyUpyiOT M3 6a30BOM OTaHL(MM M 
MHO>KeCTBa MOBunbHblX CTaHI4HM, 

coo6ii4atoiAMXcfl Apyr c flpyroM '-I6pe3 6a30Byto 

CTaHI4H10. B CI/IGTeMe M06MJlbH0M CBfl3H MO>KHO 

flocTHMb BbiooKOCKOpooTHOM n6pefla'-in flaHHbix 
nocpeACTBOM MHHUMHsaunn B3anMHbix noMex 
Me>Kfly nonbaoBaienflMi/i v\ norepb cumana. 
TaKMX KaK 3aMMpaHHfi, Ha KOTopbie BnnnioT 
xapaKjepucTHKH KahanoB. flna npeAOTBpaineHUfl 
HeCTa6HJlbH0CTM GBfl3H, oSycnoBJieHHOM 

saMnpaHuaivin, npuMenflioT onooo6bi 
pa3HeceHMfi. B oahom m3 raKi/ix cnoGo6oB, 
cnoooBe npooTpaHCTseHHoro paaHeceHun, 
Mcnojib3yioT MHO>KecTBO anieHH. 

MonoribsoBaHne MHO>KeoTBa aHTSHH OMUTaeTon 

H806X0fll/IMblM flnfl 6yAyLLll^'< CI/ICTeM MOBunbHOM 
CBfl3M. TaK KaK OHO nOSBOJlfleT MMHMMMSMpOBaTb 

B3anMHbie noMexM Me>Kfly nonb30BaTe;iflMM. 
nepeflawLnafl oncieMa o MHO)KeoTBOM anieHH, 
Mcnojib3yeMafi flnfi ysennMeHUfi nponycKHOM 
onooo6HOOTM nepeAaiHMKa, b KoiopoM flna 
npoTHBOA6MCTBMfi 3aMMpaHHflM curnana 
npuMennioT cnoco6 pasHeoeni/in c 

Lui/ipoKOM nonoobi HaoioT Ann nepeflaMH. 4to 

nBJin6TCn OTnUHHTSnbHblM npH3HaK0M CMCT8M 

Mo6MnbHOM 0B!i3M ofieAyioLAero noKoneni/ia. 

fljifl BbicoKOCKopocTHot^ nep6AaHM flaHHbix 
cyinecTBeHHbiM flsnfleTon peiueHMe npo6neMbi 
3aMnpaHHM CHrnajia, KOTopbie ABJifiioTCfl 
HaM6onee snaHUMOM xapaKTepucTHKOM Kanana, 

BrMfllOlfl6M Ha npO|/|3BOflMT6JlbHOCTb OGbNHblX 

CMOTeM Mo6M;ibHo£i OBflSM. 3to oBycnoBJieHO 
TeM, HTO 3aMMpaHHfl Moryi CHH3MTb aMnnniyfly 
npuHMMaeMoro CMrnajia flo flecfiTKOB p,B i/inn 

fla>K6 AO H6CK0nbKI/IX flB. fljlfl 6opb6bi c 

3aMnpaHMfiMH npuMenqioT MHO>KeGTBO 

pa3JlMHHblX CnOC060B pa3H6C6HMf1. B 05bNH0M 

cnoooBe MflKP ncnojibsyioT MHorony-ieBoti 

K0rep6HTHbm npH6MHHK, KOTOpbM npnHMMa6T 

MHoronyHeBbie curHanbi. Mcnonbsyfi pasGpoo 
3afl6p)K6K Kanana, n cooTB6TCTByeT cnoco5y 
pa3HeceHMn npueivia. OflHaKO stot cnoco6 
pa3H6C6HMn npneMa H63ct)cj3eKTHBeH B cnyHa6, 
Korfla pasSpoc 3aflep>KeK Man. 

flonnnepoBOKUM KananaM paciunpeHHoro 
cneKTpa Tpe6yeTcn cnoco6 BpeMeHHoro 
pa3HeceHMn c ncnonb30BaHMeM cnoco6oB 
nepeMe)KeHnn m KOflnpoBannn. OflHaKO flannbiti 
cnoco5 BpeMeHHoro pa3HeceHHfi Henb3fi 
npmvieHflTb b cnynae HM3KOCKopocTHoro 
AonnnepoBCKoro KaHana. BhyTpeHHeMy Kanany c 



MajibiM pa36pocoM 3ap,epxeK u "seflOMOMy" 
Kanany, KOTopbiM flsnjieTCfl innnHHbiM 
npuMepoM HM3KOCKopocTHoro flonnnepoBCKoro 
Kanana, flnfl npoTHBOAeMCTBna 3aMMpaHnnM 
Tpe6yeTC^ cnoco6 npocTpaHCTseHHoro 
pa3HeceHHfl. B oooTBeioTBUM co cnoco6oM 
npocTpaHCTBeHHoro pa3HeceHMfi flna 
npeoflonenufi ocna6neHHfi cnmana, 
o6ycnoBneHHoro 3aMMpaHHfiMW, npn nepeflane 
Mcnonb3yioT flBe nnn 6onee aHTeHHbi 
nocpeflCTBOM KOMMyiaLinu anieHH. 

npocTpahCTBeHHoe pasnecehne 
KnaccMcj3HL(MpyK5T Ha pa3HeceHMe npMeMHbix 
aHTenh, flna nero Tpe5yioTon npneivmbie 
aHienHbi, m pa3necenne nepeflaioLni/ix anienn, 
flna 'Hero Tpe6yioT0fl nepeflatoiflne anTennbi. C 
TOHKM spenn^ CTOMMOCTH M ncnonbsoBaHna 
npooTpanoTBa OKasbiBaerca nenpaKTunnbiM 
npuMenfiTb pa3necenMe npneivinbix anieHH na 
MHflUBnflyanbHbix Mo6nnbnbix 0TaHi4Hflx, BMecTO 
SToro npnMenaioT pa3necenMe nepeflaioLAMX 
aHTehh Ha SasoBoti CTaHi4HM. 

Pa3HeceHi/ie nepeflawinMX anreHH 
pasflennioT no raKUM KaieropuaM, KaK 
pa3necenMe nepeflaMU b 3aMKnyT0M KOHiype, 
Korfla Mo6MnbHbie oiaHLiMM nepeflaioT o6paTHO 
Ha 6a30Byio CTaHi4i/iio i/incjsopMaLiMio o Kanane 
nnHun "anus" (Hucxoflflifleti nuHnn cbash), m 
pa3necenMe nepeflaMH b OTKpbiTOM Konrype, 
Korfla oSpainan CBflSb or Mo6nnbnbix CTanL(MM 
Ha 6a30Byio CTanL(Mio OTcyTCTByei. B 
cooTBeTCTBMM 0 HOflxoflOM pa3neoennfl 
nepefla^n Mo6MnbHan CTanL^nn onpeflennei 
cjoaay m aMnnmyfly Ka)Kfloro Kanana c L^enbto 

HaXO>KfleHMfl OHTMManbHblX BeCOBblX 

K03c}5cjDML^nenT0B. flnfl nofloBnoro onpeflenenna 
cj3a3bi n aMnnmyflbi Kanana 6a30Bafl CTaHi4i/ifl 
Hepes Ka>Kflyto anisHHy nepeaasT na 
MoBunbHyio CTani4Hio nunoT-cuman. flanee m 
Ka>Kfloro nMnoT-cumana MoBMnbnafl CTani4Mfl 
onpeflenner aMnnnryfly m ct3a3y Kanana n 
HaxoflMT oniMManbnbie BeooBbie 

KoacfjcjjML^nenTbi na ocnoBe ynoMAHyibix 
aMnnmyflbi u cjDasbi Kanana. 

B cnyMae pa3HeceHMfl nepeflatoinMX aHienn 
scjDcjDeKTbi paaneceHUfl m OTHOiuenMe 
"curnan-LjjyM" ycunnBaioTCfl no Mepe 
yBenMneHna Koni/ineoTBa anienn. OflnaKO 
yci/inenne scjaclDeKTUBnocTi 
yMenbLuaeTOfl no Mepe yBeni/inenna k( 
aHienn (nnn ipacc nepeflann 
Mcnonb3yeMbix na 6a30BOM oiaHLiMM, to ecTb 
cienenn pa3necennfl. CneflOBaienbHO, 
nocneflyioinee yBenunenne KonMnecTsa anrenn 
CBepx onpefleneHHoro 3naneHMfl nrnub flna 
flocTi/i>Keni/ifl CBepx6onbLiJoro scjDcjoeKTa 
pa3necenMfl 6bino 6bi floporocTOflinMM n 
HenpaKTMMHbiM. OflnaKO yBenn^eni/ie 
KonnnecTBa i/icnonb3yeMbix na 6a30B0M CTaHi4i/ii/i 
aHienn o Lienbio MunuMMsaL^nn molahocth 
B3anMnbix noMex n MaKCMMH3aL(nn 
1 "BHyipennuM onrHan-iuyM" nBnneTCfl 
npaKTnnnbiM 
cnoco6oM. 

CucTeMy nepeflaioLi4ei^ aflanTHBHoCi 
aHTennoM pemeTKH, KOTopas^ o6ecnennBaeT 
3ct3ct3eKTbi pa3HeceHHfl, a TaK>Ke 3ct3cj3eKTbi 
cjDopMi/ipoBanMfl fluarpaMMbi nanpaBnennooTM c 
L^enbio 3aiAMTbi Bnyrpennero cnmana ot 
B3aMMnbix noMex u myMOB, nasbiBaioT 
"cncTeMOM ct3opMnpoBaHMfl flnarpaMMbi 
HanpaBnennocTM no nMnnn "Bnna"". B 
nacTHOCTH, cncieMy, KOTopaa Mcnonb3yeT flna 
pa3necenMfl nepeflaMU Mncj3opMai4nio o6paTnoM 
1 cjDopMnpoBannfl 



fluarpaMMbi HanpasjieHHOCTH no nnHnn "bhh3" b 
saMKHyioM KOHiype". SaMKHyibiM cncTeiviaM 
cfjopMnpoBaHMfl flHarpaMMbi HanpaBneHHOCTH no 
nnHun "BHH3", KOTopbie nononbsytoT 
MH4)opMaL(Mio, nepeflaBaeMyio Mo6mibHbiMH 
ciaHL^nflMM e o5paTHOM HanpaBJieHnn, 
Tpe6yeTCfi flocTaioMHO Lunpohcafi nonoca ^acTOT 
Ana KaHana oBpaiHOM CBaan. Ecnn >Ke nonoca 
MacTOT KaHana o6paTHOM CBfian HeflOGTaio^HO 

LUnpOKa, TO 3C}jCj3eKTMBHOCTb 0Bfl3M CHM>KaeTOfl 

BcneACTBue nnoxoM aflanTMpyeMOCTM k 
BapnaL4HHM HHc|3opMai4MM B KaHane. 

EsponeMCKafi accoi4Mai4H!R IMT-2000 
ciaHflapTMsaLiMM b Beponn 99 peflaKL^MH 
CTaHflapia FlpoeKTa HapTHepcTBa Tpeibero 
rioKoneHUfl (nnin) npnHana pe>KMMbi 1 m 2 
nepeflaioLneM aHieHHoti pemeTKH (flAP), 
KOTopbie flBnflioTOfl cxeiviaMn pasHeceHnn 
nepefla^w b saMmyTOM KOHiype pf\p, p,&jx 
aHieHH. B pe>KMMe 1 HAP, npeAno>KeHHOM 
Nokia, B o6paTHOM HanpaBneHMH nepeflatcT 

TOJlbKO paSHOOTb Cj3a3 Me>Kfly flByMfl aHTSHHaMU, 

B TO BpeMR KaK B pe>KMMe 2 riAP. 
npeAnoKSHHOM Motorola, b oSpaiHOM 
HanpasneHnn nepeAaioT K03c{)cj3i/iL(neHTbi 
yonneHUfl n cjoasbi flByx aHieHH. Pe>KHMbi 1 n 2 
HAP onucaHbi b cneL(Mcj3i/iKai4MM Ha 
YHMBepoanbHyto CncTeiviy MoSujibHbix 
TeneKOMMyHMKaiiMM (YCMT), BbipaBoiaHHyio b 

paMKax nriTn. 

B pe>KHMax 1 n 2 FlAP pf\s\ pasHeceHMfi 
nepefla'-in b saMKHyroM KOHiype nononbsytoT 
aflaniMBHyto aHieHHyio pemeiKy n npuMenfiioT 
flna Ka>KAOM aHTeHHbi m3 oocTasa aflanTHBHoti 
aHieHHOM peiiieTKM OTni/matoinMecfi 
KOMnneKOHbie eecoBbie KoscjDcjDML^MeHTbi. 
BecoBbie Koscjacjai/mneHTbi, npuMenfieMbie Ana 
aflaniMBHOM aHieHHOM penieTKU, CBflsaHbi c 
KaHanaMi/i nepeAa'-in, n, raKi/iM o6pa30M, nx 
MO>KHO BbipasMTb. HanpuMsp. cneAyioLL(MM 
paBeHCTBOM: w=h* . 3Aecb w - sto seKTop 
BecoBbix K03ct3cj3Mi4i/ieHTOB nepeAatoLneM 
aHieHHOM peiiieTKn, a h - sto BeKTop KananoB 
nepeAaraineM anieHHOM pemeTKi/i. B 
flanbhetiiueM >KMpHbiii Liipnc|3T SyfleT oBosHanaTb 
BeKTOpbl, a OGbNHbM Lijpncj3T ByABT o6o3HaMaTb 
CKanflpHbie BennMUHbi. 

B o6LAeM cnynae, b cucTeivie MoSnnbHoi^ 
OBflSM, Mononb3y[OLi4eM aynneKOHbiM cnoco6 
HacTOTHoro pasAeneHi/ifi rananoB (flHPK, FDD), 
Kananbi npneMa i/i nepeflam/i mmsiot 
OTJinMatoLni/iecfl xapaKiepucTHKi/i, laK 4to nei 
Heo6xoAHMOCTi/i nepeAasaib b oSpaiHOM 
HanpaBnennn OTHOcflinyiocfl k BaaoBoCi ciaHLiMM 
MHc)DopMaL(Mio o KaHane nepeAaHM c Lienbio 
MAeHTMcj3HKai4MM xapaKTepncTMKM h Kanana 
nepeAaMH. B oooTBeioTBUM c pexuMaMM 1 m 2 
riAP Mo6nnbHafl CTanuMfl BbNucnaeT 
MHcjDopMaLimo w o BecoBbix K03t:|3(|)m4MeHTax, 
KOTopyto nonynatoT na ochobb nHcj3opMaL^nn h o 
Kanane, m nepeAaer BbNucneHHyio 

MHCt30pMaL(MtO O BeCOBblX K03Cj3Ct3HL;MeHTaX 

o6paTHO Ha 6a30Byio craHLiMio. 

B pe>KMM8 1 riAP npOBOAflT AHCKpeTM3aL(MIO 



KOMnOHeHTbl e 2-e 1 MHCjDOpMaL(MM W O BeCOBblX 

KoacjDcjjML^MeHTax B BMAe AByx 5MT0B M nepeAaioT 
pe3ynbTaT AncKpeTM3aL(MM b oBpaiHOM 
HanpaBnennn. MHcj^opMai^nKj w o BecoBbix 
K03c|3ctDML^MeHTax Bbipa>KaioT B cneAyioLi^eM 
BMAe: w=[|wi| expCe i), |W2|expGe 2)]. tab 
w 1 M W2 - CKan^ipHbie BennHUHbi. B 
pacoMaipuBaeMOM ony-iae TOMHOCTb 
onpeAeneHMfi ctDa3bi paBHa B/2. a 
MaKOMManbHan omnSKa AHOKpeTusaLiuu paBHa 



B/4. flna nOBblLUeHMfl 3Ct)Cj3eKTHBH0CTM 06paTH0M 
CBfl3M B Ka>KAblCl MOMBHT BpeMeHM npHMeHflKJT 

6onee TOHHbiM pe>KMM o6HOBneHMR TonbKO 
OAHoro H3 AByx 5htob. HanpnMep, B03M0>KHbie 

K0M6MHaL(MM AByX 6MT0B BKHKlHaKlT B OB^P, 

{b(2k), b(2k!1)} n {b(2k), b{2k+1)}, rAe b 
o6o3HaHaeT 6ht, nepeAasaeMbiti b o6paTHOM 
HanpaBnennn b TeneHMe Ka>KAoro 
nocneflOBaTejibHoro BpeMeHHoro cjioia. 

B pe>KMMe 2 HAP b oSpaiHOM HanpaBnehnn 
nepeAaioT o6e cocTasnaioLAMX. 4)a3y u 

K03(4jCj3ML(HeHT yCHnehUfl MHCj30pMaL(HH o 
BeCOBblX K03Cj3CtDHI4MeHTaX. OTHOcamyiocfi K 

cj3a3e oocTaBfifltoiAyio nHct3opMaL4nn o BecoBbix 
K03c}3ct3Mi4neHTax nepeAaioT b oBpaiHOM 
HanpaBneHnn b BHAe 3 6htob, a OTHOoniAyioofl k 
KosicjDML^neHTy ycuneHUfl cocTasnaioLAyKi 

MHCjDOpMaLIMH O BeOOBblX K03ClDc:jDHL(MeHTaX 

nepeAatoT b oBpaiHOM HanpaBneHMM b bhab 1 
6MTa. CneAOBaienbHO, TO'-iHOOTb onpeAeneHna 
cjaasbi paBHa B/4, a MaKCHManbHafi 0LiJn6Ka 
AMCKpeTM3aL(HM paBHa B/8. flna noBbimeHUfl 

SCjSCtDeKTHBHOCTM 06paTH0M CBfl3H B Ka)KAblM 

MOMeHT BpeMenn npuMenntoT nporpeocuBHbiR 
6onee TOMHbiw pe>KMM o6HOBneHMfi TonbKO 
OAHoro H3 Heibipex 6mtob. B ornn'-ine or 6onee 

TOMHOrO pe>KMMa O^HOBneHMfl, Ha KOTOpbIM 

Hano>KeHO TpeSoBanue o tom, mto Ka>Kflbiti 6mt 
Aon>KeH 6biTb 3HaMeHneM opToroHanbHoro 
6a3Moa, ATifl nporpeocuBHoro 6onee t 
pe>KMMa TaKoro jpeBoE 
B ony-iae, ecnn 
npocTpaHCTBeHHO-BpeMeHHbie xapaKrepucTHKH 
Kanana BapbupytoTcn, aha BbiLueonnoaHHbix 
pe>KMMOB 1 i/i 2 riAP xapaKiepHbi cneAytoiuMe 
npo6neMbi. 

Bo-nepBbix, b cnynae, KorAa Konn^ecTBO 
aHTehh yBsnnHUBaercfl, TaK>Ke yBennHHBaercfl n 

KOnnneCTBO BeCOBblX K03Ct3CtDHI4MeHTOB ATlfl 

Ka>KAo£i aHTeHHbi, noAne)KaLAHx nepeAane b 
o6paTHOM HanpaBnennn, n, laKUM oGpaaoM, 



3aBncnM0CTn ot OKopocTH nepeMeiAeHMfi 

M05nnbH0M CTaHI4HH. ripn yBenHHeHMM CKOpOCTH 

nepeMeiAennfi Mo6nnbHoCi craHL^nn Bapnai^nn 
npocTpaHCTBeHHO-BpeMeHHoro Kanana 
CTaHOBflTCfl BecbMa cymecTBeHHbiMM ATlfl 
o6bNHoro Kanana c 3aMi/ipanMflMi/i. B stom 
cnynae CKopocTb o6paTHOM CBfl3M Ana Kanana 
MHc)DopMaL(MM cneAyeT yBenn'-imb. Flo sio\a 
npuHMHS B cnynae, ecnn CKopocTb o6paTHoCi 
CBflSM Afifl Kanana MncjD0pMai4i/iM orpannneHa, 

3Ct3CtDeKTHBnOCTb CBf13H M0>KeT CHM3HTbCf1 

BcneACTBue ysennnenufi o&aeua MHc|3opMai4MM 
o6paTHOM CBfi3M Hpn yBennHeHMH KonnnecTBa 

Bo-BTopbix, B cnynae, KorAa aniennbi 
pacnono)KeHbi neAocTaTonno Aa^ieKO Apyr ot 
Apyra, ATifl Ka>KAofi aniennbi yBennnnBaeTCfl 
Koppen^mM^ Me>KAy KananaMH. Sia 
noBbiLuennafi Koppenjmnfl Me)KAy Kananaivin 
yMenbLiiaei o6TaeM MHcj3opMaL(MM, nepenoonMoti 
B MaTpnL(e KananoB. Mcnonb30BaHne 
scjDcfjeKTMBnoM cxeMbi o6paTnoti cbs^sm 
nosBonaer npeAoiBpainrb CHM>KeHMe 
scjDctjeKTUBnocTM cb;i3m, MMeiomee MecTO b 
cnynae nepeMeinaioiAeMCfl c GonbiuoM 
CKopocTbio MoSnnbHOM OTaHL^i/ii/i Aa>Ke npi/i 
yBennnehUM KonnMecTBa anienn. OAnaKO 
BcneACTBue Toro, mto pe>KMMbi 1 n 2 HAP 
onpeAenenbi b npeAnono>KennM o tom, hto 
npocTpancTBeHHO-BpeMeHHbie Kananbi Ana AByx 

rapaHTMpyeica b cny-iae. KorAa h 
aHTenn n xapaKiepnoTHKH 



npocTpaHCTBSHHO-BpeMeHHoro KaHana 
BapbupyioTCfl. Bonee Toro, pexuMbi 1 n 2 FlAP 
He npuMeHflnncb An^ 30h paAnonoKpbiTusi, pf]f\ 
KOTopbix McnojibsytoT 6onee flsyx aHxeHH. 

CYLUHOCTb M30BPETEHMF1 

flrifl peiueHUfl BbiiueonnoaHHbix npo6neM 
saflaMBM HacTO^Li^ero M3o6peTeHM^ nannejc^ 
co3flaHne ycipoMCTBa Mo6njibHOM CBfisM c 
MHO>KecTBOM nepeflatoL^nx m npneMHbix aHieHH, 
B KOTopoM c L(enb[o MHHHMH3aL(nn scjacjoeKTOB 

B3aHMHblX nOMeX, LJjyMOB M saMnpaHMM M 

MaKCHMH3aL(nn nponyoKHoCi onooo6HOOTM npn 
nepefla'-ie AaHHbix ot MoSnnbHOM craHLiMM 
nepeflatoT o6paTHO Ha GaaoByto 0TaHL4HK) 
MUHMMajibHbie o6"beMbi flOfirocpo^Hoti 

MHCt30pMaL(HH H KpaTKOCpOHHOM MHCt30pMaL(HH, 

OTpa>Ka[oinMe xapaKiepHCTHKy 
npooTpahOTBeHHbix KanaroB nuHun "bhus" flnn 
Ka>Kflow M3 nepeAaioLi^nx m npMeMHbix anieHH m3 
cooraBa 6a30Boti 0TaHL4nn n Mo6nnbHbix 

CiaHL^HM, OCHaU^eHHblX MHO>KeGTBOM 

nepeflatoinMX n npneMHbix aHieHH, 



flpyroM saflaneM HacToainero M3o6peTeHMa 

flBJlfieTGfl C03flaHI/ie GnOC06a MOBMnbHOM CBfl3M, 

BbinojiHfleMoro b BbimeonnoaHHOM yoipoMCTBe 
MoBMHbHOM CBfl3n c MHO>KecTBOM nepeflatoLAMX 
M npneMHbix aHTeHH. 

B cooTBeTCTBMM c OAHMM M3 acneKTOB 
HacTOflinero M3o6peTeHMfl npeAnoxeHO 

yCTpOMCTBO MOGnribHOM CBf13M G MHO>KeCTBOM 

nepeflatoLLiMX n npneMHbix anieHH, npnneM 
flaHHoe ycTpoMGTBO GOAep>KHT 6a30Byio 

OiaHL^MtO M M06MnbHyiO OTaHL^MK), npn 3T0M 

6a30Bafi GTaHL(Mfi no MeHbiueti Mepe g oflHow 
nepeflaioLAeM anreHHOM m3 npuHflioro ot 
MoBnnbHOM CTaHi4Hn Gumana odpaTHoti CBfl3M 
BoooTanaBJinBaeT flOJirocpo'-iHyio MHc)DopMaL(mo, 

KpaTKOGpO'-IHyiO l/IHCt30pMai4MK3 l/l OTHOLUeHUe 

ypoBHfl oi/irHana k ooBOhcynHOMy ypoBHio 
B3anMHbix noMex m iiiyMOB (OCBnLU); npoBOAni 
npocTpaHOTBeHHyio o6pa6oTKy curHanoB 
BbiAeneHHoro cf)H3H4eGKoro Kanana (BOKh), 
Monojibsyfl MHcjDopMaunK) o Saanoe, 

CCjjOpMMpOBaHHyKJ Ha OCHOBe BOGCTaHOBfieHNblX 
flO;irOCp04HO£l HHCjDOpMaL^MM. KpaiKOCpOMHOM 

MHct3opMaL(MM H OCBniJJ; m nepeAaei na 
MoSnnbHyio OTaHL^mo pe3ynbTaTbi 

cyMMMpoBaHMfl Gi/irnajioB Kanana nnjioT-GMmana 
(HKh) c pesynbTaiaMi/i npocTpaHOTBeHHoti 
o6pa6oTKn. Mo6i/inbHafl CTaHL(Mfl no MeHbiiieiJi 
Mepe 0 OAHOM npi/ieMHOM aHieHHoti na ocHOBe 
nepeflaHHbix 6a30BOM GTaHLineM GnrnanoB HKh 
onpeflenaeT nepsyio xapahciepuGTHKy, 
cooTBeicTByioi^yio xapaKTepucinKe Kanana 
hmhui/i "BHM3" Afin Ka>KflOM M3 npneMHbix M 
nepsflaioinMX aHieHH; onpeflenaeT 

flOnrOCp04HyiO MHC}30pMaL(MlO, KpaTKOopoHHyio 

MHctDopMaL(Mio M MHcjjopMaL(Mio ynpaBJieHMfl 
MOL^HOGTbio nepeAaMM no nnnnu "bhm3", 
BKHKj'-iaioinyio OCBnill, Koiopbie 0Tpa)Kai0T 
BbiLiieynoMflHyTyio nepsyio xapaKTepi/ioTMKy; 
npeo6pa3yeT panee onpeAeneHHyio 
flonroGpo'-iHyio HHc|5opMaL(mo, KpaTKOcpoHHyio 
MHct3opMaL(Mio M MHc}:opMaL(Mio ynpaBJieHMfl 
MoiAHOCTbto nepefla4M no nmm "bhhs" b CHrHan 
o6paTHOM CBflSM H nepeAaei stot Guman 
o6paTHOM 0Bfl3M Ha 6a30Byio OTaHunio. B 
pacoMaipuBaeMOM ony-iae Ao^irocpoHHafl 

MHCfjOpMailMfl BKniOHaeT B Ge6a 3C{)CtDeKTHBHbie 

flonroGpo'-iHbie co5cTBeHHbie BeKiopu n 
scjDcfjeKTMBHbie AOfirocpoHHbie co6cTBeHHbie 

KpaTKOGpO'-IHaa MHCt30pMai4Mfl 
B Ce6fl 34)Cj3eKTMBHbie KpaTKOcpc-iHbie 
C060TBeHHbie BeKTOpbl, a MHCj30pMaL(Hfl 



ynpaBJienna MoinHOGTbio nepefla'-in no jimhhh 
"BHM3" Gny)KHT MHflHKaTopoM TOfo, CHeflyeT nn 
ysenmrnb mv\ yMeHbiiiMTb MoinHOCTb nepeflaHW 

B GOOTBeiGTBMM c flpyfUM acneKTOM 
HacTOfliAero n3o5peTeHHfl npeAno>KeH cnoco6 
MoBunbHOM GBa3M, BbinoriHfieMbiti Me>Kfly 
6a30BOM CTaHL4MeM no MenbiueM Mepe c oflHoi^ 
nepeflaioLAeM anieHHOM m MoGnnbHOM GTaHL^neCi 
no MeHbiiieM Mepe c orhov\ npneMHoti a 
npMHeM flaHHbM cnoco6 aaKntonaeTCfl b t 

M3 npUHflTOrO OT M06nnbH0tl CTaHL(HH c 
06paTH0M GBSR3M BOGGTaHaBHMBaiOT 

onpefleneHHbie na Mo6nnbHoCi 0TaHL4nn 
AonroGpo4Hyio MHct3opMaL(Mio, KpaiKoopoMHyio 
MHct3opMaL(nio n OCBIILLI, OTpa>Katoi4ne nepByto 
xapaKTspncTnKy. cooTBSTCTByioLAyio 
xapaKTepucinKe Kanana nunnn "bhms" Ann 
Ka>KAo£i H3 nepeAamiAnx n npneMHbix anieHH; 
npoBOflfli npooipanciBeHHyto o6pa6oiKy 
cnrnanoB BctKn, nGnonb3y?i nHc{)opMaL^Mio o 
6a3noe, ocj^opMnpoBannyto na ocnoBe 

BOCGTanOBneHHblX AO-nrOOpOHHOM MHCtD0pMaL(MM, 

KpaiKoopoHHOM nHcjDopMaL^Mn M OCBniil; 
cyMMMpyici Gi/imajibi flKn c pe3ynbTaiaMi/i 
npocipaHOTBennoM o6pa5oiKn n nepeAatoi 
pe3ynbTaibi GyMMnpoBanufi na Mo6MnbHyio 
oiaHL^uto, npuneM flonroopo'-iHafl MncjoopMaL^ua 
BKHKj^aeT B ce6si scjsctDeKinBHbie AOfirocpoMHbie 
co6oTBenHbie BeKiopbi m scjDcjoeKii/iBHbie 
AonroGpo^Hbie co6ciBeHHbie 3HaMeHMfl, a 
KpaiKoopo'-iHafl HHct3opMai4Hfl BKnioHaei b oe6fl 
scjjcjDeKinBHbie KpaiKOGpo^Hbie Go6ciBeHHbie 

BeKTOpbl. 

nEPE4EHb <DMryP 4EPTE>KEI?I 
BbiLueynoMaHyibie aaAam/i i/i npenMyii^eoTBa 
naGioflinero M3o6peieHHfi GianoBfiiGfi 6onee 
OMeBMAHbiMM H3 noApo6Horo onuoaHua 
npsAno'-iinienbHbix Bapi/ianioB era 

ocyiAeciBneHMfl. npuBeAennoro HM)Ke oo 
CGbmKOM na npujiaraioL^neGfl 4epTe>KM, na 
KOTopbix: 

Ha 0Mr.1 noKa3aHO cooiBeiciByioL^ee 
nacioflineMy M3o6peTennto ycipoMoiBO 

M05nnbH0M CBH3H; 

Ha 0nr.2 noKasana 6noK-cxeMa anrapniMa, 
MfinioGipMpyioinafl GooiBeiGiByioLAHM 
naciofliAeMy M3o6peieHMio cnoco6 MoSnnbHoti 
CBfl3M, BbinonHfleMbm B yoipoMGiBe M06l/inbH0Ci 

Ha 0i/ir.3 noKa3aHa 6noK-GxeMa anrapniMa, 
unniocipMpyrainafl cooiBeiciByioLAMM 
naGiofliAeMy M3o6peieHMio Bapnani 
ocymecTBJieHMfl aiana 30 no 0Mr.2; 

Ha (t)nr.4 noKaaana 5noK-cxeMa 
cooiBeTciByioLi4era HaoioflLneMy i/iaoepeiennio 
Bapnania ocyii^eciBnennfl nepBOM Mo^nnbHoti 

CiaHL^MM, BIOpOM MOSnnbHOtl OiaHL^I/IM Mni/i X-£l 

Mo5nnbHOM ciaHL4nn no Onr.l; 

Ha Our. 5 noKa3aHa 6noK-GxeMa anrapuiMa, 
MnnKJGipupyioinafi GooiBeiGiByioinMCi 
nacioflLneMy nsoBpeieHMio npeAnommenbHbiM 
BapMaHT ocyLLtecTBJieHMsq 3iana 42 no <PMr.3; 

Ha tJ>Mr.6 noKaaana 6noK-cxeMa 
cooiBeTciByioii4era HaoiofiLneMy n3o6peTenMK3 
Bapnanra ocymeciBneHM^ 6noKa onpeAeneHna 
flonrocpoHHOM HHc|3opMai4HM no <t'Mr.4; 

Ha Our. 7 noKa3aHa 6noK-cxeMa anrapniMa, 
unnmcipupytoLnafi cooiBeiciByioii^nCi 
nacio^LAeMy M3o6peieHmo Bapuani 
ocyinecTBJieHMfl siana 92 no Onr.S; 

Ha Our. 8 noKa3aHa 6noK-GxeMa anrapuiMa, 
MnnKJGipupyioinafi GooiBeiGiByioinMM 
nacionineMy M3o6peieHmo Bapuani 
ocyinecTBreHUfl aiana 44 no Onr.S; 



cooTBeTCTBytoii4ero HacTOfiLneMy n3o6peTeHMK3 
6noKa onpeflejieHMfl KpaiKocpo'-iHOM 
MHct3opMaL4nn no <PMr.4; 

Ha (J)nr.10 noKaaaHa 6ji0K-cxeMa a/iropnTMa, 
MJiJiiocTpupytoLnafl cooTBeicTByioii^nCi 
HacTo^meMy M3o6peTeHmo sapuaHT 
ocyLLtecTBJieHMfl 3Tana 132 no (Pur. 8; 

Ha (tur.l 1 noKaaaHa 6ji0K-cxeMa a;iropnTMa, 
unniocTpupytoinafl cooTBeicTByioinnCi 
HacTos^meMy M3o6peTeHmo sapuaHT 
ocymecTBreHUfl arana 50 no fpnr.3; 

Ha cJ)nr.12 noKaaaHa 6ji0K-cxeMa 
cooTBeTCTBy[oii4ero HacTOfiLneMy n3o6peTeHMK3 
6noKa ynpasjieHMfl MoinHOCTbto nepeflann no 

Ha (J)nr.13 noKaaaHa 6ji0K-cxeMa a/iropnTMa, 

MJlJUOCTpUpytOLHafl COOTBeiCTByiOLi^MM 

HacTOflLneMy M3o6peTeHntc sapnaHT 
ocymecTBreHUfl arana 32 no fpnr.2; 

Ha <t>nr.14 noKaaaHa 6ji0K-cxeMa 
cooTBeTCTBytoinero HacToaineMy naoSpeTeHnto 
BapnaHia ocyinecTsneHHSR 6a30BOM ciaHLiMM no 
0Mr.1 ; 

Ha <t>i/ir.15 noKaaaHa 6ji0K-cxeMa anropi/iTMa, 
MJiJiiocTpupytoLnafl cooTBeTCTByioii4nCi 
HacTOflineMy M3o6peTeHntc BapnaHT 
ocyinecTBreHUfl arana 172 no Our. 13; 

Ha <J>nr.16 noKaaaHa 6ji0K-cxeMa 
cooTBeicTByioLnero HacToaineMy i/i3o6peTeHmo 
BapnaHia ocyLnecTBneHMfi 6;ioKa 
cjoopMnpoBaHUfl MHcjDopMai4MM o 6a3Mce no 
Our. 14; 

Ha 0Mr.17 noKasaH npmviep Ta6jinL^bi, 
Mcnojib3yeMOM b HacTonineM i/iao6peTeHMH c 
[\enh\o onpefleneHMfl scjDcjDehCTi/iBHbix 

KpaTKOCpOHHblX COBCTBeHHblX 3Ha4eHMM; 

Ha *nr.18 noKasaHa 6jioK-oxeMa a;iropnTMa, 
MfiniocTpupytoinafl cooTBeTCTByioLUMCi 
HacTOflineMy MaoBpeTeHnio BapnaHT 
ocymecTBJieHMfl aiana 208 no Our. 15; 

Ha cti/ir.19 noKaaaHa 6ji0K-cxeMa 
cooTBeTCTBytoL^ero HacTOfiLneMy nao6peTeHMto 
npeflnoHTMTenbHoro oapnaHTa ooyii^eoToneHna 
Tpeibero yana pa3;io)KeHMfi no coGcTBeHHbiM 

3HaMeHMflM M l/IX BbNI/IOJieHI/lfl HO 0i/ir.16. 

KOTopbiM peannsyeT BapMaHT ocymecTBneHUfl no 
Onr.lS; 

Ha (t>i/ir.20 noKaaana 6ji0K-cxeMa anropi/iTMa, 
MnmocTpupyrainafl cooTBeicTByioLUMM 
HacTOflineMy M3o5peTeHnto BapnaHT 
ocymecTBJieHUfi axana 174 no Our. 13; 

Ha (pur. 21 noKaaaHa 6ji0K-cxeMa a;iropnTMa, 
unmocTpupyioina;! cooTBeicTByioLUMM 
HacTOflineMy M3o5peTeHnto BapnaHT 
ocymecTBJieHUfi axana 260 no cpMr.20; 

Ha (t)nr.22 noKaaaHa 5ji0K-cxeMa 
cooTBeicTByioLi^ero HacToaL^eMy i/i3o6peTeHMK3 
npeflnc-iTnTenbHoro Bapi/iaHTa ocymecTBneHi/ifl 
BnoKa perynnpoBKM ycuneHUfl no 0Mr.14; 

Ha ct)nr.23 noKaaana 5ji0K-cxeMa 
cooTBeicTByioLnero HacToaineMy i/i3o6peTeHmo 
BapnaHia ocymecTBJieHUfl 6noKa npuMeHeHna 
BasMCHbix BeKTopoB no 0Mr.14; 

nOflPOBHOE OnMCAHME M30BPETEHH?! 

flanee co ccbiriKoti Ha npmiaraioLUMec!^ 
HepTe>Kn npuBOflHTca onncaHne CTpyKiypbi n 
cj3yHKL(MOHMpoBaHi/ifl ycTpotioTBa MOBnrbHOM 
CBn3M c MHO>KecTBOM nepeflatoinMX n npneMHbix 
aHieHH M cnoco6a MoSnjibHOM CBfian. 

B yCTpOt^CTBe MO^MJlbHOCi CBfl3H, 
C HaCTOfllUMM M306peTeHMeM. 

Ha Onr.l npeflciaBneHO cxeMaiMMecKoe 

M306pa)KeHMe yCipOMCTBa M06MJlbH0M CB33M, 
yOTpOMCTBO M05nribH0M OBflSH COflep>KMT 



6a30ByK) CTaHi4HK) 10. a raioKe nepByro 
Mo5MnbHyto ciaHLiMio 20, BTopyio Mo6nnbHyK3 
CTaHi4Mio 22,... M X-io MoennbHyto craHuywo 24. 

Ha 0nr.2 noKaaana 6;i0K-cxeMa anropnTMa, 
MJiJiKicTpMpyioLnafl cnoco6 M06M;ibH0£l CBa3M, 
BbinojiHfleMbiM B yoTpoMCTBe MoGnnbHoCi CBfl3M 
no ttiMr.l. CnoGo6 Mo6M;ibHo£i CB^an no (J)nr.2 
BKHKj'-iaeT nony-ieHne cnrHana o6paTHoi^ CBaan 
(sian 30), a ranuKe cyMMnposaHne cumajioB 
BbiAeneHHoro dpmmecKom KaHana (BOKh), 
npoLueALUMX npooipaHCTBeHHyio o6pa6oTKy c 



06paTH0M CBR3I/I AOJirOCpOMHOM l/IHCt30pMai4MI/l, 
KpaTKOCpO'-IHOti HHCjDOpMaLlMM M OTHOLUeHnfl 

ypoBHfl ci/irHana k coBOKynHOMy ypoBHio 
BaanMHbix noMex n myMOB (OCBmU), o 
cumanaMM hcaHana nunoT-CMmana (HKh) h 
nepefla'-iy pesynbiaTOB cyMMnpoBaHun (sian 
32). 

Ka>KAafl H3 MoOnnbHbix oiaHLiMti c nepBOM 
(20) no X-io (24) no ctur.l BbinojiHfieT 
oflMHaKOBbie cj3yHKi4MM. BaaoBafl oraHLiMfl 10 
Bicnmaer b ce59\ no MeHbiueM Mepe oflHy 
nepeflatoLnyto aHTeHHy, a Ka>Kflafl ua Mo6MJibHbix 
ciaHL^HM c nepBOM (20) no X-to (24) BhcntoMaei b 
ce6fl no MeHbUjeCi Mepe OAHy npneMHyio 
aHTeHHy m MO>KeT 6biTb peajiM30BaHa, 
HanpHMep, c xepMUHanoM b cboom cocTaBe. 

Baaosafl ciaHunfl 10 no <t)nr.1 
BocoTaHaBnuBaeT flonrocpo'-iHyio MHcjDopMaL(Mio, 
KpaTKOopo^nyio HHcjsopMaL^nto m OCBnLU m3 
cumana o6paTHOM obash, npuHsiToro or nepBoCi, 

BTOpOM,... MJin X-M MOSMJlbHblX CTaHL^HM 20, 

22,... MJin 24; npoBOflHT npooTpaHCTBeHHyto 
o6pa6oTKy ci/irHanoB BOKh, ncnonbayn 

MHCjD0pMaL(MIO o 6a3Moe, CCjDOpMUpOBaHHyiO Ha 
OCHOBe BOCCTaHOBJieHHblX flonroGpo4Ho£i 
MHC)D0pMaL(MH, KpaTKOOpOMHOM MHCjOOpMaUMM H 

OCBniil; cyMMnpyei cnmanbi B<t>Kn, 
npoLueALUne npocTpahOTBeHHyio o6pa6oTKy, o 
cumanaMM HKh m nepeAaei pe3ynbTaTbi 
cyMMMpoBaHMfl Ha nepeyio, BTOpyio,... mum X-\o 
MoBMHbHbie CTaHL^MM 20, 22,... MHM 24 (sian 
32). B paooMaTpMBaeMOM onyHae CMmanbi 
BttKH, KOTopbie Bbipa>KaK3T KaK P|(k), rAe 
1 < i< B M B-L^ejioe, BojibLuee mjim paBHoe 1, 
KOTopoe oSosHaHaeT KOJiMHecTBO nepeflaioLL(MX 
anieHH, Moryi 6biTb CMrnajiaMM o6Li4ero Kanajia 

BbiAeneHHoro OHKh (BaOFIKh), curHanaMM 
BTopuHHoro OriKH (BtOFIKh) h t.a. 

B cny^ae, ecjin npeAnojiaraeicfi, 4to 
Mo6MnbHafl ciaHL^Mfl 10 MO>KeT 

C|3yHKL4MOHMpOBaTb comacHO 

BbiLuenpMBeAeHHOMy onMcanmo, nepByio, 

BTOpytO,... M X-K) MOBMHbHbie CTaHL(MM 20, 

22,... M 24, Ka>KAafl m KOTOpbix ocHaineHa no 
MeHbLueM Mepe oahom npMeMHoCi aHieHHOM, 
MO>KHO peajiM30BaTb 0 nio6biMM opeACTsaMM, 
nuLUb 6bi oana^eHNbie nepBan, BTopaa,... m X-a 
Mo6MnbHbie CTaHi4MM 20, 22,... n 24 MorriM 
onpeflenflTb Ao^irocpoHHyto MHct3opMaL(Mio, 

KpaTKOOpOMHyiO MHCjSOpMaUMK) M MHC|DOpMaUMlO 

ynpaBJieHMfl Moii^HOCTbto nepefla^n no iimmmm 
"BHM3", BhcnioMaioLi^yio OCBnLU, KOTopbie 
0Tpa>Kat0T xapaKTepucTMhcy (b AaJibHeMiueM 
Ha3biBaeMyio "nepBOM xapaKiepMCTHKOM H", rfle 
H - MarpMLia) Kanana jimhmm "BHua" Anf Ka)KAOM 
nepeflaioLneM m npMeMHOM aHTeHHbi. B 
flanbHBtiLueM WMpHbm Liipnc|3T 5yfleT o6o3HaHaTb 
BeKTopbi, a o6bNHbiM LupMctDT SyABT o6oaHaMaTb 
CKajiflpHbie Benn^MHbi. XapaKTepucTMKa H 
Kanana jimhmm "sHMa" pfi9\ Ka)KAOM nepeflaioLneM 
M npMeMHOM aHTeHHbi o5o3HaHaeT cj^aay m 
aMHJiMTyfly MriM KoacfjcjDML^MeHT ycMneHMfi 



i, nepeflaHHoro 6a30Bo£i CTaHL(Meti 10 no 
HeKoeMy Kanajiy Ha Mo6nnbHyto CTaHL4i/ito 20, 
22.... MHM 24. B paccMaTpuBaeMOM cny-iae 
CTo;i6L(aMn MaipuL^bi H nepeoti xapaKiepnoTHKH 
^BJi^ioTC^ KaHanbi ppsi nepeflaiou^nx aHieHH 
6a30BoCi oraHL^nn 10, a CTpoKaMU - Kanajibi flna 
npneMHbix aHieHH nepBoti. BTopoM,... urn X-£i 

MOBunbHblX CTaHLlMM 20, 22,... M 24. 

KoMHOHeHTbi gtoji6l^ob MaTpnL(bi H nepBOM 
xapaKTepucTnKH nojiyHatoT e npooipaHCTBe 
nepeflaioLUMX aHieHH. a KOMnoneHTbi cipoK 
flaHHoti MaTpML(bi nofiy-iaioT b npooipaHCTBe 
npMeMHbix aHieHH. 

B KanecTBe npuMepa na ochobb nepeflahHbix 
6a30BOM ciaHi4i/ieM 10 curnanoB FIKh nepsan. 
Biopafl.... MHM X-fl Mo5njibHafl oiaHL^nfl 20, 
22.... unu 24 onpeAen^ei nepByio 
xapaKiepucinKy H; na ocHOBe nepBOM 
xapaKiepucinKM H onpeflejiaei flOJirocpo^Hyio 

MH4)0pMaL4H[O, KpaiKOOpOHHytO nHCjDOpMaLlMK) M 
MHCt30pMaL(MtO ynpaBJieHMfl MOU^HOCIbtO 

nepefla'-in no nnnnn "bhms". Koiopue oipa>Ka[oi 
KopperfiL(mo xapaKiepucinK Me>Kfly k 
ana Ka>KAOM nepeflatoineM m npneMHOM a 
npeo6pa3yei onpeflenennbie KpaiKocpoMHyio 
MHct3opMaL(H[o M MHc}jopMaL(H[o ynpaBJieHMfl 
MoinHocibto nepefla4M no nmm "bhv\3" b CHrnan 
o6paiHOM CBflSM M nepeflaei 3ioi cuman 
o6paiHOM CBfi3M Ha 6a30Byio ciaHL(nto 10 (sian 
30). flonrocpoMHafl MHcf)opMai4Mfl BmioMaei b 
ce6fi 3cj3c{)eKiMBHbie flonrocpoMHbie 

C060IBeHHbie BeKIOpU H SCj^CjDeKIMBHbie 

flo;irocpo4Hbie coBciBeHHbie 3HaMeHMfi, 
KpaiKoopoHHan UHctDopMai^na Bhcntonaei b oe6a 
scjsctjeKinBHbie KpaiKocpo4Hbie coBciBeHHbie 
BeKiopbi, a MHcjDopMaLiMfl ynpaBneHMfl 
MoinHOGibto nepeAaMM no ni/iHUM "bhm3" 
BKnto'-iaei b oe6fl MHcjoopMauuK) o iom. ojieayei 
nn yBeriMHMib uni/i yMeHbiunib MoinHocib 
nepeflann no jiuhum "bhms". 

flna yfloGciBa noHUMaHUfl HaciofliAero 
M3o6peieHMfl OHanana onMCbiBaraicfl BapManibi 
ocymeciBJieHUfl nepBow, BiopoM.... m\A X-v\ 
MoBunbHOM oianunn 20. 22.... MJin 24 u aiana 
30 CO ccbiriKOM Ha npunaratoinnecji Hepie>Kn. 
nocjie Mero cjieflyioi onucaHUfl BapnanioB 
ocymeciBneHUfl 6a30B0M ciaHi4HH 10 m siana 
32 

Ha 0nr.3 noKasana 6noK-cxeMa anropi/iiMa, 
Mnmocipupyrainafl Bapi/iani 30A siana 30 no 
Our. 2. 3ioi Bapnani ocymeciBneHi/ifi Buntc-iaei 
onpefleneHMe nepBOM xapaKiepi/ioiMKH H m 
nonyMenne OCBnLU (sian 40) onpefleneHne 

flonrocpo'-iHoti HHCfjOpiViaLIMH n KpaiKOCpOMHOM 

MHct3opMaL(MM KaHajia (sianbi 42 n 44), 
nonyMehne i/iHcjDopMaL^nn BbicoKOCKopooiHOM 

oBpaiHOM CBH3H, MHCt30pMai4MM HM3K0CK0p0CIH0Cl 

o6paiHOM CBfl3i/i i/i i/iHcjDopMaL^Mi/i ynpaBJieHMS 
MoinHocibto nepsfla'-ii/i no hmhui/i "bhms" (sianbi 
46-50) M npeo6pa30BaHne onpeflejieHHOM 

MHCt30pMaL(MM BblCOKOCKOpOCIHOM 06paiH0M 
CBf13M, HHC|30pMaL(HH HH3KOCKOpOCTHOM o6paiHo£l 

CBflSM n nHcj3opMaL(i/in ynpaeneHnfl MoinHocibKj 
nepefla'-in no jimhum "bhm3" b curHan oGpaiHOM 
CBflSM (3ian 52). 

Ha Our. 4 nohcasana 6noK-cxeMa Bapnania 
ocyineciBJiennfl nepeoM Mo5njibHOM ciaHL^ni/i 

20. BIOpOM M06l/inbH0M CiaHL(MM 22.... MJll/l X-M 

Mo5nnbHOM oiaHL^nn 24 na cpur.l. Mo6M;ibHafl 
ciaHL^M^ Ha (J)nr.4 BKnioHaei b ce6^ anieHHyio 
peiueiKy 60, 6noK 70 onpefleneHna 
xapaKiepucinK Kana/ia. 6noK 72 onpeAenenna 
flonrocpo'-iHoi^ MHct3opMaL(MM, 6noK 74 
onpefleneHMa KpaiKocpo'-iHOM HHcjDopMaLtwu. 

6nOK 76 BblCOKOCKOpOOIHOti 06paiH0tl CBflSM. 



6nOK 78 HMSKOCKOpOCIHOM 06paiH0M CBflSM, 6noK 

80 BocciaHOBJieHna cumajia. 5jiok 82 
npeo6pa30BaHHfl curHana i/i 6noK 84 
ynpaBJieHMfl Moii^Hooibto nepefla'-in no nnHnn 

"BHM3". 

AHieHHafl pemeiKa 60 na 0Mr.4 Bhcntonaei b 
ce6^ M npueMHbix anienn 62. 64,... , 66. rfle 
M - Lienoe. Bojibiiiee mjim pasHoe 1 . n 
npuHMMaei CMrhajibi BOKh. npomeAiuMe 
npocipahoiBeHHyto o6pa6oiKy. n onrnajibi HKh, 
nepeflaHHbie 6a30BOM ciaHuneM 10. Bnohc 70 
onpeflenehnfl xapaKiepnoinK Kanana 
onpeflensRei nepByw xapaKiepucinKy H na 
ocHOBe onrnajioB IIKh. nepeAannux 5a30Boti 
ciaHi4neM 10 m npuHfiibix 4epe3 aHiennyio 
peiueiKy 60; Ha ocHOBe nepBoCi xapaKiepnoinKH 
H, Mcnonbsyfl HM»<enpnBefleHHoe ypasHeHne (1), 
onpeflennei MmoBeHHyio KoppejiflL^nto (b 
AajibHetiLueM nasbiBaeiviyio "BiopoCi 
xapaKiepucinKOM R") xapaKiepucinKH Kanana 
mum "BHM3" ATifl Ka>Kflow nepeflatoineM n 
npusMHOM aHieHHbi; Bbiflaei onpeflensHHyfo 
Biopyw xapaKiepi/icinKy R na 6noK 72 
onpefleneHua flOJiroopoHHOM HHcjDopMaLiMM m 
6noK 74 onpefleneHUfl KpaiKocpoMHOM 
MHct3opMaL4nn; Ha ochobs onpefleneHHoti Biopoti 
xapaKiepucii/iKM R. ncnonbsyfi 
HM>KenpMBefleHHoe ypaBHSHue (2), norynaei 
OCBniil fln^i ynpaBJieHMfl MoiAHOcibKj 
nepeflaMi/i no hmhi/ii/i "bhm3" m Bbiflaei 
nonyneHHoe OCBniil Ha 5noK 84 ynpaBnenna 
MOLflHocibfo nepefla'-iM no nnnnn "bhh3" (sian 
40). Biopyw xapaKiepucinKy R Bbipa>KaK3i b 
BMfle MaipuLibi pasMepHOCTM Bx B. 



h" 



H 



(1) 



OCBnm = 2 diag(R). (2) 
riocne siana 40 6noK 72 onpefleneHUfl 
flonrocpoMHoti MHcj3opMaL(MM Ha ocHOBe Biopoti 
xapaKiepucinKM R, onpeflensHHOM Bjiokom 70 
onpefleneHMfi xapaKiepucinK Kanajia. 
onpeflenaei s^jcjjeKiMBHbie flonrocpoHHbie 
co6ciBeHHbie BeKiopw Qlj m sctacjDeKinBHbie 
flonrocpo4Hbie co5ciBeHHbie SHa^sHnfi A lt. 
Koiopbie cociaBJifiioi flOJirocpoMHyio 
MHcjDopMaLimo, M Bbiflaei onpeaeneHHbie 
scjsctDeKinBHbie flOJirocpoMHbie co6cTBeHHbie 
BeKiopbi Qlt m scjjcjDeKinBHbie flonroopoHHbie 
coBcTBeHHbie 3Ha4eHi/ifl a li na 6noK 74 
onpefleneHMfl KpaiKoopoMHOM HHcjDopMaL^MM n 

6nOK 78 HM3KOCKOpOCIHOM 06paiH0M CBf13l/l. 

cooiBeiciBeHHO (sian 42). B pacoMaipuBaeMOM 
cjiyHae flonrocpo'-iHbie co6ciBeHHbie sna'-ieHnfi 

MMeiOI OflHOSHaMHOe OOOTBeiOIBMe 0 
flOnrOCpO'-IHbIMM C05CTBeHHblMM BBKIOpaMM. 

flojirocpoMHbie co6ciBeHHbie BOKiopbi, 
MMeioLflne oflHOSHaMHoe cooiBeicisne c 

SCjDCjDeKIMBHblMW flOIirOCpO'-IHblMM C06CIBeHHblMH 

3HaHeHMflMn a lt. HaabiBawi scjjcfjeKinBHbiMn 

flOIirOCpO'-IHblMM C06CIBeHHblMM BBKIOpaMU 

Q LT- ScfcjjeKTMBHbie flonrocpoHHbie 
co6cTBeHHbie BeKiopbi Qlt oGpaayioT MaipuLiy 

paSMepHOOTM Bx Nb, a 3Cj3Cj3eKIMBHbie 

flonrocpo^Hbie coBciBeHHbie SHaMeHU^ A lt - 
MaipuLiy pasMepHOCTH Nex Ne. 

flajiee co ccbmKOM na npunaraiou^Meoa 
Hepie>Ki/i npuBOfli/iTCfi oni/icani/ie BapnanioB 
ocyLLieciBiieHMfl siana 42 no ctMr.S m 6noKa 72 
onpefleneHMfi flonrocpo^HOM HHcjsopMaL^nn no 

Ha <t>wr.5 noKaaana 6noK-cxeMa anropniMa, 
unmocipupyioLnafl npeflnommejibHbiM BapnaHT 
42A ocyifleciBfieHMfl siana 42 no (tur.S. 3toi 



BapnaHT ocymecTsneHM^ BKnKmaei nony-ieHMe 
flOJirocpo^Hot^ KoppenflL4HM xapaKTepucTi/iKH 
KaHana jimhmm "bhm3" pp9\ Ka)KAOM nepeflaioineM 
M npneMHOM aHTeHHbi nocpeflCTBOM 

CyMMMpOBaHMfl BTOpOM xapaKTepucTMKM R 

HapacTatoL^HM moroM (sian 90) m onpeAeneHna 
flo;irocpo4Ho£i UHcjDopMaL^nn m3 nojiyMeHHOM 
flonrocpo'-iHoi^ KoppenflL(HM xapaKTepucTi/iKH 

Ha ct>nr.6 noKaaaha 6noK-cxeMa sapnaHia 
72A ocyLnecTBneHM!^ 6jioKa 72 onpeAeneHU!^ 
flonrocpo'-iHoti nHcj3opMai4Mn no <t>v\rA. BapnaHT 
72A BKnic-iaeT b ce6fi yaen 100 cyMMnpoBaHHSR 
HapacTa[0Li4HM moroM n nepebM yaeji 110 

pa3J10>KeHMf1 no C06CTBeHHblM 3Ha4eHHflM M l/IX 

BbNuoneHUfl. 

riocne 3Tana 40 no tt)Mr.3 y3en 100 
oyMMupoBaHMfl HapaoTaioLi^MM MToroM no Our. 6 
cyMMMpyei HapaciaioL^nM moroM BTopyto 
xapaKiepucTnKy R, nociynaioinyto ot 6noKa 70 
onpefleneHMfi xapaKiepMCTHK KaHana, n Bbiflaer 
pesyjibiaT Rij{\<.) cyMMnpoeaHna HapaoTatoinnM 
MToroM Ha nepBbiM y3en 110 pa3Jio>KeHMfl no 
oo6oTBeHHbiM 3Ha'-ieHHflM M nx BbNuoneHua e 
Ka^ecTBe AOJirocpoMHOM Koppejifmnn (b 
flanbHetiLijeM Ha3biBaeM0M "TpeibeM 
xapaKTepucTi/iKOM Rlt") xapaKiepucTHKi/i Kanana 
nnHni/i "BHM3" Ann Ka>Kflo£i nepeflawineM m 
npneMHOM aHTeHHbi (3Tan 90). Tpeibfi 
xapaKiepucTHKa Ru, to ecTb pe3ynbTaT Rlt(I<) 
cyMMnpoBaHMfi HapaciaioLLiMM nroroM, 
Bbipa)KaioT B BHAe MaipuLibi pa3MepH0CTH Bx B 

B COOTBeTCTBI/IM C HI/l>Kenpl/IBeAeHHblM 

YpaBHeHMeM (3): 

Rlt = Z ■ " = Z 

Ri.T(k) = /yR^T-ik. - 1) + R(k) (3) 

TAB p - K03Cj3Ct3MI4MeHT OTCyTCTBUfl 

nocjieAeMCTBuq. a k o6o3HaMaeT Anc^^peTHoe 

riocne 3Tana 90 nepBbiii ysen 110 
pa3Jio)KeHHfl no co6cTBeHHbiM ana'-ieHUfiM m nx 
BbiMncneHMfi, Mcnonb3yfi rpeibio 
xapaKiepucTnKy Rlt, nocTynnBiuyto or yana 100 

CyMMMpOBaHMfl HapacTaioLAMM l/ITOrOM, 

cjoopMnpyei scfjcjDeKTHBHbie flonroopoHHbie 

COBCTBeHHbie BeKTOpbl Qlt M 3CtDCj3eKTMBHbie 

flonrocpo'-iHbie ooSoTBeHHbie ana'-ieHUfl A lt. 

KOTOpbie COOTBeTCTByiOT AOJirocpoMHOM 
MHCjDOpMaL(MM, nOCpeflCTBOM MSTOAa 

pa3J10)KeHMfl no C06CTBeHHblM 3HaHeHMf1M (PCS, 

EVD) M BbiAaeT ocf)opMMpoBaHHbie 
scjjcfjeKTHBHbie AOfirocpoMHbie coBcTBeHHbie 
BeKTopbi Qlt m scjDcfjeKTHBHbie flonrocpoMHbie 
co6oTBeHHbie aHa'-iennfl A lt Ha 6noK 74 
onpefleneHMfi KpaTKOcpoMHOM MHc{)opMai4MM n 

6nOK 78 HUSKOCKOpOCTHOM 05paTH0M CBH3M (sTan 

92). ripuMeHfleMbiM b ashhom Bapnanre 
ocymecTBneHHfl mbtoa PC3 onucan b "Matrix 
computations", G.Golub and C.Van Loan, John 
Hopl^ins University Press, London, 1996. 

flanee npHBOAHTC^i onucanne BapnanroB 
ocymecTBneHUfl STana 92 no 0nr.5 n nepBoro 
ysna 110 pasnoKBHm no co6cTBeHHbiM 
anaHeHUflM n nx BbNncneHnn no 0nr.6 
HacTOflLnero M3o6peTeHMfl. 

Ha 0nr.7 noKaaana 6noK-cxeMa anropnTMa, 
MrniocTpMpytoLnafl BapnaHT 92A ocyinecTBneHHfl 
siana 92 no *nr.5. Bapnanr 92A BKntonaei 

Bbl6op flOnrOCp04HblX C06GTBeHHblX BeKTOpOB 

q It n 3cj3ct)eKTHBHbix flonroopoHHbix 

COBCTBeHHblX 3HaMeHMM A LT ^13 AOJirOCpOMHblX 



C06CTBeHHblX BBKTOpOB H AOJirOCpOMHblX 

co5cTBeHHbix ana^enni^ b Ka^ecTBe 
flonrocpo4HOM HHc|3opMai4MM (sTanbi 120-124). 

flrifl BbinonneHnfl Bapnanra 92A no Our. 7 
nepBbiM yaen 110 pa3Jio)KeHM^ no co6cTBeHHbiM 
aHaneHUflM n nx BbNnonennfl mo>kho 
peannaoBaTb laKnM o6pa30M, MTo6bi oh 
BKHic-ian B ce6fl nepsbiM 6noK 112 pa3no>KeHMfl 

no C06CTBeHHblM 3HaMeHMf1M, CMeT4MK 114 

BeKTopoB n nepBbiM oejieKTop 116, KaK noKaaano 
Ha tt>Mr.6. 

rioone STana 90 no <t>v\r.5 nepBbiM 6noK 112 

pa3J10)KeHMR no C06CTBeHHblM 3Ha'-ieHHflM, 

Mcnojibaya Tperbio xapaKTepnoTHKy R lt, 
nocTynnBLuyio ot yana 100 cyMMnpoBaHi/ifl 
HapacTaioL^HM UToroM, cfjopMnpyeT Bx B 

flOnrOCpO'-IHblX 0060TBeHHblX BeKTOpOB 

^ It1~qitb M Bx B flOnrOCpO'-IHblX C06CTBeHHblX 

SHaHenuM x m~X i±, nocpeflCTBOM 
BbiLueonnoaHHoro MeTOfla PCS, BbiAaeT Bx B 

CCjjOpMMpOBaHHblX flOnrOCpO'-IHblX C06CTBeHHblX 
3HaHeHMM X \f\~X L|,b Ha C-ieTMHK 114 BeKTOpOB 

M nepBbiCi ceneKTop 116 m BbiflaeT Bx B 

CCjSOpMMpOBaHHblX flOnrOCp04HblX C06CTBeHHblX 

BeKTopoB qLTi~qLTB na nepBbiM ceneKTop 116 
(3Tan 120). 

riocne 3Tana 120 cmotmhk 114 BeKTopoB 
noflCHMTbiBaeT KonnHecTBO AOJirocpoHHbix 

C06CTBeHHblX 3HaMeHMM X |t1~X Itb, KOTOpbie 

npeBbiLiiaioT nepBoe 3aAaHHoe noporoBoe 
3HaMeHMe, onpeAen^eT pe3ynbTaT noAc^eTa KaK 
KonnnecTBO Nt 3ct3cj3eKTHBHbix AOJirocpoHHbix 
coBcTBeHHbix BeKTopoB, rfle 1< Nb< B, h 
BbiflaeT onpefleneHHoe Koni/mecTBO 

n b 3Ct)Ct3eKTHBHblX flOnrOCpOHHblX OOGGTBeHHblX 

BeKTopoB Ha nepBbiM ceneKTop 116 (3Tan 122). 

C 3T0tl L4enblO CHeTHnK 114 BSKTOpOB M0>KH0 

peani/isoBaTb TaKi/iM o6pa30M, MTo6bi oh 
BKnio'-ian b oe6fl c-ieTHHK (ne noKaaan). FlepBoe 
aaflaHHoe noporoBoe 3HaMeHMe npeflCTaBn^ieT 
co6oM HenyneBoe ana'-ieHi/ie, CTpeMflineeon k 
Hynio, KOTopoe o6o3HaMaeT ypoBenb myMOB b 
TpeTbei^ xapaKTepucTMKe ru. 

riocne 3Tana 122 nepsbiM ceneKTop 116 

Bbl6npaeT B flOnrOCpO'-IHblX C06CTBeHHblX 
BeKTOpOB M3 Bx B flOnrOCpO'^HblX C06CTBeHHblX 

BeKTopoB qLTi~qLTB. nocTynnBLUMX OT nepBoro 
6noKa 112 pasnoxeHi/in no co6oTBeHHbiM 
3Ha'-ieHMflM, n BbiflaeT n ^ BeKTop-CTon5L(OB, 

KOTOpbie OOOTOflT M3 B Bbl6paHHblX 
flOnrOCpO'-IHblX C06CTBeHHblX BBKTOpOB, B 

Ka'-iecTBe scjDcjDeKTHBHbix flonrocpoHHbix 
co5cTBeHHbix BBKTopoB Qlt (sTan 124). 
TaK>Ke, H3 nocTynnBLjjMX ot nepBoro 6noKa 112 
pa3no>KeHHfl no oo6GTBeHHbiM ana'-iennflM Bx B 

COBCTBSHHblX aHa'-IBHni^ X ll-\~X LTB ncpBbM 

ceneKTop 116 BbiSupaeT flonrocpo'^Hble 
coBcTBSHHbie aHa'-ieHHfl b Konn'-iecTBe, paBHOM 
KonnMecTBy Nb 3ct3cj3eKTHBHbix flonrocpo'^Hbix 

C05CTBeHHblX BeKTOpOB, Ha KOTOpblX 6binn 

yflaneHbi myMbi, m BbiflaeT fluaronanbHyio 
MaTpnL(y, cooTOfliflyio na Bbi6paHHbix 
flOnrOCpO'-IHblX co6cTBeHHbix ana'-ienni^, b 
Ka'-iecTBe scjDclDeKTMBHbix flonroopoHHbix 
co6cTBeHHbix SHa'^eHMM A LT (3Tan 124). 

riocne STana 42 no <tMr.3 6noK 74 
onpefleneHMfi KpaTKOcpoi^Hoti HHct3opMai4i/ii/i, 
Mcnonbsyfl nocTynnBinyio ot 6noKa 70 
onpefleneHMfi xapaKTepi/icTHK Kanana BTopyio 
xapaKiepucTnKy R u nocTynnBLuyio ot 6noKa 72 
onpsfleneHMfi flonrocpo'-iHoi^ MHcj3opMaL(HM 
flonrocpc-iHyio MHcjoopMai^mo, BKnic-iaioLnyio b 



ce6^ 3cj3ct)eKTMBHbie flonrocpoMHbie 

C05CTBeHHbie eeKTOpbl qLJ 3Ct3Cj3eKTMBHbie 

flonrocpo'-iHbie co6cTBeHHbie 3Ha'-ieHHfl a lt. 
onpeflenaer acjDctDeKTHBHbie KpaTKOopo'-iHbie 

C06CTBeHHbie BeKTOpbl QsT. KOTOpbie 
OOOTBeiOTBytOT KpaTKOCpOHHOM MHCtDOpMaL^HH, M 

BbiAaeT onpefleneHHbie acjscjijeKTMBHbie 
KpaTKOopoMHbie co6cTBeHHbie BeKTopbi Qsj Ha 

6nOK 76 BblCOKOCKOpOGTHOM 06paTH0M CBf13l/l 

(sTan 44). ScjDcfjeKTHBHbie KpaiKocpoMHbie 
coBcTBeHHbie BSKTopbi Qsj o6pa3ytoT MaTpnL(y 
pasMepHOCTM Nbx(Nb-1). 

flanee co ccbiriKoti Ha npmiaraioLUMec!^ 
HepTe>Kn npuBOflnrcfi onncaHne BapnanioB 
ocyLnecTBneHM!^ siana 44 no tt>Mr.3 u 6noKa 74 
onpefleneHMfi KpaiKocpoHHOM nHcj3opMaL^nn no 
0Mr.4. 

Ha 0nr.8 noKaaana 6noK-cxeMa a;iropnTMa, 
MrmocTpupytoLnafl BapnaHT 44A ocyinecTBneHHn 
siana 44 no ctnr.S. Bapnanr 44A BKntoHaei 
nonyneHne KpaiKocpo^Hoti Koppenai^nn 
xapaKTepMCTi/iKM Kanana hmhuh "bhms" Ana 
Ka>Kflo£i nepeflaroineM n npneMHOM aHTennbi 
(sTan 130) n nojiyneHne KpaiKocpo'-iHoti 

MHC:t)OpMaL(MM M3 nojiyMeHHOw KpaTKOCpC-IHOtl 

KoppejifiL(MM xapaKTepncTMKn Kanana mnm 
■'BHM3" Oxan 132). 

Ha Our. 9 noKasana 6noK-oxeMa eapnaHia 
74A ocyinecTBneHM^ 6jioKa 74 onpeAeneHU^ 
KpaTKOcpoHHOM HHc|3opMaL4nn no Our. 4. BapnaHT 
74A BhcnioMaeT b ce6^ y3eji 140 onpefleneHUfi 
KpaTKOcpo'-iHOM KoppenfiL4nn n BTopoi^ ysen 142 
pa3Jio>KeHMfi no co6cTBeHHbiM 3Ha4eHHflM M nx 



riocne siana 42 no tt>Mr.3 y3en 140 
onpefleneHUfl KpaiKocpoMHOM Koppenfmnn Ha 
ocHOBe nocTyni/iBLueM ot 6noKa 70 onpefleneHMfi 
xapaKiepucTnK Kanana OTopoCi xapaKiepnoTHKH 
R M nocTynnBLueM ot 6noKa 72 onpeflenehnfl 
flonrocpo'-iHoti MHct3opMaL(nn, BKntc-iatoiAeM e 
ce6^ 3cj34)eKTMBHbie flonrocpoMHbie 
oo6oTBeHHbie eeKiopbi qn m acjDctDeKTMBHbie 
flonrocpo'-iHbie co6cTBeHHbie 3Ha'-ieHi/ifl a lt. 
Mononbsyfl HM)KenpMBefleHHoe ypaBHeHne (4) 
onpeflenaer KpaTKOcpc-iHyio KoppenfiL(Mio 
(Aanee Ha3biBaeMyio "MeiBepTOM 

xapaKTepMCTHKOM rgt") xapaKTepwcTHKH Kanana 
nnHni/i "BHM3" pp!\ Ka>Kflo£i nepeflawLneM m 
npneMHOM aHTeHHbi n BbiAaei onpeAeneHHyio 
MeiBepryio xapaKTepnoiMKy Tg, na Biopoti y3en 
142 pa3no>KeHHfl no co6cTBeHHbiM SHaHSHUflM n 
MX BbNMcneHM^ (sran 130). MeiBepryio 
xapaKiepucTnKy r^t Bbipa)KatoT b Bnfle MarpuL^bi 
pasMepHOCTM Nbx Nb: 

riocne siana 130 BTopot^ yaen 142 
pa3no)KeHMfl no co6cTBeHHbiM 3Ha4eHHflM m i/ix 

BbNUCneHMfl Ha OCHOBe HSTBepTOM 

xapaKTepucTHKM Tg,. nocTynnBLueM ot y3na 140 
onpeflenennfl KpaTKOcpoHHOM KoppenflL^nn, 
onpeAenqeT 3cf)cjDeKTHBHbie KpaTKOcpoMHbie 

C05CTBeHHbie BBKTOpbl Qsj HOCpeACTBOM 

BbiLueonHcaHHoro MeTOAa PC3 n BbiAaeT 
onpeAeneHHbie scjDcjDeKTHBHbie KpaTKOopoHHbie 
co6cTBeHHbie BeKTopbi QsT Ha 6noK 76 

BblOOKOCKOpOCTHOM OSpaTHOM CE 
KpaTKOCpOHHOM MHC|30pMai4MM (ST 

flanee npuBOAHTOfl onucah 
ocyiAecTBneHUfl STana 132 no Our, 8 n BToporo 
yana 142 pa3no>KeHHfl no oo6oTBeHHbiM 



Ha Our. 10 noKa3aHa 6noK-cxeMa anropnTivia 
BapnaHTa 132A ocyiAecTBnennfl STana 132 no 
Our. 8. BapnaHT 132A BKnw'-iaeT Bbi6op 

SCjjCtjeKTHBHblX KpaTKOCpO'-IHblX OOGCTBeHHblX 
BeKTOpOB qst M3 KpaTK0Cp04HblX COGGTBeHHblX 
BeKTopoB B KaneoTBe KpaTKOCpO'-IHOti 
MHct3opMaL4MM (sTanbi 150-152). 

flna peanM3aL(MM sapnaHTa 132A no Our. 10 
BTopoM y3en 142 pa3no>KeHHfl no coBcTBeHHbiM 



peann30BaTb TaKnM o6pa30M, MTo6bi oh 
BKntc-ian b oe6fl BTopoM 6noK 144 paanoKeHnn 
no co6GTBeHHbiM 3HaHeHM^M M BTopoM ceneKTop 
148, KaK noKaaano Ha tPnr.9. 

riocne 3Tana 130 no Our. 8 BTopoM 6noK 144 

pa3nO>KeHHfl no C06CTB8HHblM 3Ha'-l8HHflM, 

Mcnonb3yfl MeTBepTyto xapaKTepMCTHKy R si, 
nocTynnBiuyio ot ysna 140 onpeAenennfl 
KpaTK0Cp04H0M KoppenfiL(MM, nocpeACTBOM 
BbiLueonnoaHHoro MGTOAa PCS cjDopMMpyeT 

N B KpaTKOCpOMHblX COGCTBeHHblX 

BeKTOpOB QsTO. HM)Ke Bbipa)KeHHblX 

ypaBHenneM (5), i/i BbiAaeT ccjDopivinpoBaHHbix 

KpaTKOCpO^HblX C06CTBeHHblX BeKTOpOB Qsjo Ha 

BTopoM ceneKTop 146 (sTan 150). 

riocne STana 150 BTopoCi ceneKTop 148 
BbiSnpaeT Nbx (Nb-1) KpaTKOcpoHHbix 

COBCTBeHHblX BBKTOpOB H3 Hfc KpaTKOCpOHHblX 
C05CTBeHHblX BeKTOpOB QsTO, nOCTynHBLUMX OT 

BToporo 6noKa 144 pa3no)KeHM5i no 

C060TBeHHblM 3HaHeHMflM. M BbiAaeT 
BeKT0p-CT0n6L^bl, KOTOpbie COGTOfIT H3 
Bbl6paHHblX KpaTKOCpOHHblX C06CTBeHHblX 
BeKTOpOB, HM>Ke Bbipa>KeHHblX ypaBHeHHeM (6), B 
Ka'-ieCTBe SCjDCjDeKTMBHblX KpaTKOCpOHHblX 

co6cTBeHHbix BeKTopoB q^t (sTan 152). 



(6) 



riocne STana 44 no Our.. 3 nepBaa 
MoBunbHaa CTanuufi 20, BTopa^ MoSunbHa^ 
CTaHL^nfl 22,... nnn X-a MoBunbHaa CTahL^na 24 
npeoGpasyeT KpaTKOcpoHHyio MHct3opMaL(mo, 
BKnKj'-iaioLLiyio b ce6fl acj^cjaeKTHBHbie 
KpaTKOcpo^Hbie co6cTBeHHbie BeKTopbi q^t, 
Aonrocpo'-iHyio HHcj3opMaL4nto, BKntoHatoiiiyio b 
ce6fi 3ctic{)eKTMBHbie Ao^rocpoHHbie 
C06CTBeHHbie BeKTOpbl qit M acfjctjeKTMBHbie 
Aonrocpo^Hbie co6cTBeHHbie 3Ha4eHHfl a lt. 

MHCjDOpMaLIMIO ynpaBneHMS MOLL(HO0TblO 

nepsAa^H no nv\nm "bhm3" b curnan oGpaTHofi 
CBfl3M. MMeioL^nti yAoBHoe npeACTaBnenne Ana 
nepeAa^n o6paTHO na BaaoByio CTaHL;Mio 10, n 
nepeAaeT stot npeo6pa30BaHHbiM CMrnan 
o6paTHOM CBfl3M Ha 6a30ByK5 CTaHL(Mio 10 Mepe3 
aHTeHHyto pemeTKy 60 (3Tanbi 46-52). 

flnfi BbinonneHnfl STanoB 46-52 aaAet^cTByioT 

6n0K 76 BblCOKOOKOpOOTHOti oBpaTHOM CBflan. 
6nOK 78 HMSKOCKOpOCTHoCi 06paTH0M CBflSM, 5noK 

82 npeo6pa30BaHMa CMrnana v\ 6noK 84 
ynpaBneHMfl MoiAHOCTbio nepeAa^n no nunnn 
"BHM3". riocne 3Tana 44 6noK 76 

BblCOKOCKOpOCTHOM 06paTH0M CBflSH KOAHpyeT 
SCjDCjDeKTMBHbie KpaTK0Cp04Hbie C06CTBeHHbie 

BeKTOpbl qst, nocTynnBLUi/ie ot 6noKa 74 
onpeAeneHMS KpaTKOcpoMHoti i/iHcjDopMauMi/i, b 
BHAe 5nT0B n BbiAaeT peaynbTaT 5nTOBoro 
KOAnpoBaHM^ Ha 6noK 82 npeoBpaaoBann^ 
curnana b KanecTBe nHct3opMaL(nn 

BblCOKOCKOpOCTHOM OGpaTHOtl CBfl3M 3a nepBbiB 

aaAaHHbie nHTepBanu BpeMenn (3Tan 46). 



riocne aiana 46 6jiok 78 huskockopocthom 
o6paTHOM CBfi3M KOAnpyeT nocTynMBiiiyto or 
6noKa 72 onpeflereHUfl AonrocpoMHOM 

MHCt30pMaL(HH flOJirOOpOHHytO MHCt30pMaL(HIO, 

BKnmaioLnyK) b ce6^ scjDctJeKTMBHbie 
flOJirocpo'-iHbie ooGoTBeHHbie eeKTopbi qLj m 
sctDct^eKTMBHbie AOfirocpoMHbie co6cTBeHHbie 
SHaneHUfl a lt. b enae 6mtob n Bbiflaei 
peaynbiaT 6MTOBoro KOflnposaHMfi Ha 6;iok 82 
npeoSpaaoeaHUfl onrHana b KaHeoTBe 

MHCt30pMaL(MM HH3KOCKOpOCTHOW 06paTH0M CBf13M 

3a BTopbie saflaHHbie HHTepBanbi epeivieHU (aran 
48). B paccMaipuBaeMOM cjiyMae nepsbiM 
saflaHHbiM MHiepBaji BpeMeHU Kopone BTOporo 
3aflaHHoro HHiepBana speMeHH. HanpuMep, 
BTOpoM aaflaHHbiti HHiepBan speivieHM moxbt 
6biTb B 10 pa3 ATinHHee nepBoro aaflaHHoro 
MHTepeana epeMeHM. B 3tom crynae, b to BpeMfl 
KaK 6noK 78 hh3kockopocthom o6paTHOM csnsn 
Bbiflaei Ha 6;iok 82 npeoepaaoBaHnn cumajia 

OflMH 6MT MHCt30pMaL(MM, 6noK 76 
BblOOKOCKOpOCTHOM 06paTH0M OBflSM Bbiflaei Ha 

6;i0K 82 npeo6pa30BaHMfi CMmana 10 6mtob 

MHC)DOpMaL(MM. COOTBeiCTBeHHO, KpaTKOOpOMHyiO 

MHcjDopMaLiMio MO>KHO nepeflaBSTb Ha 6J10K 82 
npeo6pa30BaHHfl oi/irnana 6bicTpee, Heivi 
flonrocpo4Hyio MHc|3opMai4mo. 

rioone siana 48 6;iok 84 ynpaBJieHi/in 
MoinHOGTbio nepeflann no nnHi/in "bhms", 
Mcnojib3y^ OCBniil, nocTynnBiuee ot 6noKa 70 
onpsfleneHMfi xapaKiepucTnK Kanana, 
cjoopMi/ipyei MH4)opMai4mo ynpasneHUfl 
MoinHOCTbK) nepeflaHM no nnnnn "bhms" n 
nepeflaer ccjaopMnposaHHyio i/iHcjDopMaLimo 
ynpaBJieHMfl Moii^HOCTbio nepeflann no nmm 
"BHH3" Ha 6noK 82 npeo6pa30BaHH!^ curnana 
(sian 50). Cnoco6 ynpaejieHna Moii^HOCTbio 
nepeflaMU no mum "bhm3" oni/ican b "CDMA 
Systems Engineering Handbool<", J.S.Lee and 
L.E. Miller. Artech House Publlsliers, Boston 
and London, 1998 (pp. 367-369). 

B COOTBerCTBHH C HaCTO^lI^HM 

M3o5peTeHMeM, b OTnmv\e ot MnniocTpaL(MM na 
Our. 3, sranbi 46 m 48 moxho BbinornnTb 
oflHOBpeMeHHO. B KanecTBe anbTephaTUBbi, sran 
46 MO)KeT cneflOBaib 3a sranoM 48. B stom 
cjiynae sian 50 mo>kho c^jopMnpoBaib nocjie 
STana 48 nnn b nio6oe BpsM9\ Me>Kfly sianaMU 
42-48. 

flanee co ccbmKOM na npujiaraioL^Mecn 
'-iepTe>Kn npuBOflnrcfl onnoanne eapnaHTOB 
ocyLnecTBJieHM^ siana 50 no ttMr.S u 6noKa 84 
ynpaBJieHMfl MoinHOCTbio nepefla'-in no nnnnn 



1 50 r 



Our. 3. flaHHbiCi 
BToporo 

3HaHeHMf1 

3Tan 156) h 
ynpaBfieHMfl 



ocymecTBneHHf 
BapnaHT 50A [ 
saflaHHoro noporoBoro 
OCBntU nopor H3 ocBniu ( 
onpeflenenne HHcj3opMaL4nn 
MoinHOGTbio nepeflaMi/i no jii/ihum "bhi/i3" na 
ocHOBe 3HaKa pesynbTaia BbNnrahUfl (sran 
158). 

*Mr.12 npeflCTaBfifleT co6oti 6noK-oxeMy 
Bapnania 84A ocyi^ecTBJieHMfl 6noKa 84 
ynpaBJiehUfl MoinHOOTbio nepefla'-in no nnnnn 
"BHM3" no Our. 4. BapMaHT 84A BKnio^aer b ce6fl 
ysen 160 BbNUTannfl n yaen 162 npoBepKH 

Yseji 150 BbNnraHMfl Ha *Mr.12 BbiHUTaei 
BTopoe 3aflaHHoe noporoBoe snaMeHne 
OCBniil nopor H3 OCBniU, nocTynuBmero ot 
6noKa 70 onpeflenennfl xapaKiepMCTHK Kanana, 
M Bbiflaei peaynbTai BbNuraHnq na y3e;i 162 



npoBepKM 3HaKa (sian 156). Docne siana 156 
y3en 162 npoBepKn 3HaKa onpeflenaeT 
MHctDopMaL(mo ynpaBJieHMfl MoinHOCTbio 
nepeflann no nmm "bhus" na ocHOBe anaKa 
pe3ynbTaTa BbmuraHnq. nocTynnBiiiero ot y3Jia 
160 BbNuiaHi/ifl, n Bbiflaer onpeflejieHHyio 
MHct3opMaL(mo C ynpaBneHMfi MoinHOCTbio 
nepeflann no jimhmm "bhms" na 6noK 82 
npeo6pa30BaHHfl curnana (sran 158). 
HanpuMep, ecru yanoM 1 62 npoBepKH anaKa 
onpefleneno, mo OCBIIUJ 6oribLije nnn paBHO 
BTopoMy aaflaHHOMy noporoBOMy aHaHeHnio 
OCBnUJnopor. TO i/iHcjsopMaLiMio C ynpaBJieHMfl 
MOLi^HOOTbK) nepeflaMM no nmm "bhh3" saflaioT 
pasHoti 1. EcjiM >Ke yanoM 162 npoBepKH 3HaKa 
onpefleneno, hto OCBriLU Menbiue BToporo 
3aflaHHoro noporoBoro 3HaMeHMfl OCBntU nopor. 
TO HHcjDopMaLiMio C ynpaBneHMfl MOLUHOCTbio 
nepefla^i/i no ni/iHUM "bhi/i3" 3aflaioT paBHOw -1 . 
3fleob C=1 osHanaeT yMeHbiueHne moluhocth 
nepefla^n no nnHMH "bhm3", a C=-1 03HaMaeT 
YBenMHeHne moluhocti/i nepeflann no nnHnn 

"BHM3". 

noone siana 50 6noK 82 npeoepaaoBanna 
curnana MynbTHnneKcnpyeT HHcj3opMaL^nio 

BblOOKOCKOpOCTHOM OBpaTHOM CBfl3M. 

nocTynnBLuyio ot 6noKa 76 bncokogkopocthoCi 

06paTH0iS CBfl3M. l/IHCjDOpMaL^MlO 

HM3KOCKOpOCTHOM OBpaTHOM CBfl3H, 

nociynnBLuyio ot 6noKa 78 HUSKOCKopocTHoti 
o6paTHoi^ CBflan, n MHcj3opMaL(nio ynpaenennfl 
MoinHOOTbio nepeflaHM no nnHi/in "bhm3", 
nocTynnBiuyio ot 5noKa 84 ynpaBnennji 
MoinHOOTbio nepeflaHM no ni/iHUM "bhi/i3", v\ 
BbiflaeT peaynbTaT MynbTunneKCHpoBaHUJi na 
aHTBHHyio peineTKy 60 b KanecTBe cumana 
o6paTHoCi CBfian e npeflCTaenennn, yfloBnoM 
flnfl nepeflaHM b o6paTHOM HanpaBneni/in (aian 
52). noflaBaeMbiPi na Bxofl aHTeHHoti pemeTKn 
60 cuman o6paTHOM CBaau nepeflaioT na 
6a30Byio CTaHL4Mio 10. 

B COOTBeiCTBUM C HaCTO^ILi^MM 

M3o5peTeHMeM nepBaa Mo6i/inbHafl CTaHLinji 20, 
BTopaa Mo6MnbHafl 0TaHi4Hfl 22 nnn X-a 
Mo5nnbHan CTaHL(Hfl 24 MO>KeT flononnnTenbHO 
BKnio'-iaTb B ce6fi 6noK 80 BoccTaHOBnenufi 
cumana, KaK 3to noKa3aHO Ha 0Mr.4. B 

npOM3BOnbHblM MOMBHT BpeMBHH B leMeHUe 

STanoB 40-52 5noK 80 BoccTaHOBnennfi cumana 
BoccTaHasnnBaeT ucxoflHbie cumanbi BOKh m3 
cumanoe BOKh, npomefliiinx 

npocTpaHCTBeHHyio o6pa6oTKy na 6a30Bo£i 
CTaHi4nn 10 m npuHSTbix nepes aHTeHHyio 
peiiieTKy 60. n Bbiflaer BoccTanoBnenHbie 
cumanbi BOKh, KOTopbie e flanbheiSiijeM 
o6o3HaHaioT KaK Btt>KH'. 

flanee go oobinKoi^ na npunaraioinnecfl 
MepTe>KH npuBOflHTCfi onuoaHne BapuaHTOB 
ocymecTBneHna 6aaoBoti ciaHL^nn 10 no <l>nr.1 n 
STana 32 no <t)nr.2. 

Ha cPur.lS noKaaana 6noK-cxeMa anropnTMa, 
unmocTpupyioLnafl BapnaHT 32A ocymecTBneHHq 
STana 32 no cl>nr.2. BapnahT 32A BKntonaeT 
npocTpaHCTBeHHyro o6pa6oTKy CMraanoB BOKh c 



flonroGpo4Ho£i nHcjaopMaL^MM, KpaiKocpo^Hoti 
MHct3opMaL(nn M OCBniU (sTanbi 170-176) n 
cyMMMpoBanne GurHanoB nunoTHoro Kanana 
(nKn) c curnanaMn BcDKn, npoLuefliiinMH 
npocTpaHCTBeHHyKD o6pa6oTKy (sian 178). 

Ha cPnr.U noKaaana 6noK-cxeMa sapnanTa 
ocymecTBnennfl 6a30BOM cianLiMi/i 10 no ctMr.l. 
B 3T0M BapnanTe ocymecTBnennfl Gaaoeafl 
cianuM^ 10 BKnio^aeT b ce6fi 6noK 180 
BoocTanoBnennn unctDopMai^nn, 6noK 182 



CjOOpMUpOSaHM^ HHCj30pMaL(MM o 6a3Mce, 6noK 

184 perynnpoBKM ycujieHUfl, 5noK 186 
npuMeHeHMfl 6a3MCHbix eeKTopoB. 6noK 188 
cyMMnpoBaHMfl M aHTeHHyto pemeTKy 190. 

AHTeHHafl pemeiKa 190 no Our. 14. KOTopafi 
BKntc-iaeT e oe5fl B nepeaatoinnx aHieHH 192, 
194.... . 196 npuHMMaei ot nepsoM MoBunbHOM 
CTaHL4nn 20. eiopoM MoOnnbHoi^ CTaHL4nn 22.... 
MJiM X-M Mo6nnbHOM CTaHL^nw 24 onrHan 
oSpaiHOM OBflsn no BbiAeneHHOMy cjDnsnHeoKOMy 
KaHany ynpasjieHna (BOKhV) hmhuh "BBepx" n 
nepeflaer onrHanbi Bc^Kh, npoLuefliiine 
npocTpaHCTBeHHyio o6pa6oTKy. n cumanbi FIKh 
Ha nepByto Mo^nnbHyto OTaHL^Mio 20, BTopyto 
MoBHHbHyto CTaHLiMto 22.... i/ini/i X-to Mo6nnbHyto 
CTaHi4Mio 24. 

riocne 3Tana 30 no (J)Mr.2 6noK 180 
BoooTaHOBJieHnn MHcjoopMaL^uu 
BoccTaHaBJinBaer flOJirocpo^Hyio MHct3opMaL(Mio, 

SCjjCfjeKTHBHbie KpaTKOCpO'-IHbie C060TBeHHbie 

BeKTopbi M OCBniJJ M3 CHrHajia o6paTHOM cbbsm. 
npuHflToro '-lepea aHTeHHyio peiiieiKy 190. n 
BbiAaei BoccTaHOBneHHbie flonrocpoMHyio 

MHCjDOpMaLIMtO, acjDCjDeKTMBHbie KpaTKOOpOHHbie 

coBcTBeHHbie BeKTopbi M OCBniil Ha 6noK 182 
cjDopMnpoBaHUfl HHcj3opMaL4nn o 6a3noe (aian 
170). B cuny Toro mto 6noK 76 

BblOOKOOKOpOCTHOM OSpaTHOM OBaSM M SjlOK 78 
HM3KOCKOpOGTHOM 06paTH0M CBS13H nO <t>Hr.4 
BblAaiOT flOJirOOpOMHyK) MHCjDOpMai4l/IK5 M 
SCjSCfjeKTHBHbie KpaTK0Cp04Hbie C06CTBeHHbie 
BeKTOpbl, GOOTBeTGTBeHHO, 0 HH3KHMM M 

BbicoKMMH CKopocTflMM nepeAaMM AaHHbix Mepes 
5noK 82 npeoSpasoBaHua curHana. 
flonrocpo^Hyio MHcj3opMai4Hto i/i KpaTKOcpoMHyio 

MHCt)OpMaL(HK5 E 



OKopocTflMM nepeflaMn aaHHbix nocpeflCTBOM 
5noKa 180 BoccTaHosneHMH HHc|3opMaL4Hn. 

rioone STana 170 6jiok 182 cjsopMnpoBaHMfl 

MHCt30pMaL(MM O 6a3HCe Ha OGHOBe 

flOnrOCpO'-IHOti l/IHCjDOpMai^HI/l. SCjDCfjeKTMBHblX 

KpaTK0Gp04HblX G06GTBeHHblX BeKTOpOB H 

OCBniil, BOGCTaHOBfieHHblX 6J10K0M 180 

BOCGTanoBJieHnfl HHcj^opMai^nn, cjjopMnpyeT 

6a3M0Hbie BSKTOpbl Q I/I K03CjDCt5ML(MeHTbl 
P yCMJieHMfl B Ka^eGTBe MHCj30pMaL(HM o 

6a3Moe M BbiAaei ocjDopMMpoeaHHbie 
KoacjDcjjML^MeHTbi P^'^ yGMJieHMfl Ha 5noK 184 
peryjinpoBKH ycwneHHii. a GcjDopMupoBaHHbie 
6a3H0Hbie BeKTopbi Q - na 5jiok 186 
npuMeneHMfl 6a3HCHbix BeKTopoB. B 
pacGMaipMBaeMOM Gny-iae 5a3HGHbie BeKTopbi 
Q o6pa3yioT Maipmiy pa3MepH0CTM Bx N, a 
K03cj3ct3Mi4MeHTbi P'"^ yGMfieHi/isR - MaTpuLiy 
pa3MepH00TM Nx 1, rfle N o5o3HaHaeT 

KOnHMeCTBO 6a3HCHblX BeKTOpOB. 

flanee co GCbiriKoti na npmiaraioLUMeG!^ 
HepTe>Kn npuBOflnrcfi onnGanne BapnanioB 
ocyiAecTBneHM!^ siana 172 no Our. 13 n 6rioKa 
182 ctDopMnpoBaHMfi nHcjjopMaL^MH o 6a3HGe no 
Our. 14. 

Ha cPnr.lS noKasana 5ji0K-cxeMa ajiropnrivia, 
MJiJuocTpupyioLna;! sapnaHT 172A 
ocyiiiecTBneHnfl aiana 172 no Onr.lS. BapnaHT 
172A BhcnioMaeT MHTepnonflL^nio 

BOCGTaHOBfieHHOCl KpaiKOCpO'-IHOtl HHCt30pMaL(HH 
M 4)OpiVIHpOBaHMe 3C|3C|3eKTMBHblX KpaTKOCpOHHblX 

co6oTBeHHbix SHaHehnCi (aianbi 200 n 202), a 
TaioKe onpefleneHMe 6a3MCHbix BeicTopoB Q n 

KOSCjDCjDML^MeHTOB P^'^ yCMJieHnfl Ha OGHOBe 
flOnrOGp04HOM MHCtDOpMaL(MM H KpaTKOCpOMHOM 

^lHct3opMa^nn (sxanbi 204-208). 

Ha <t>i/ir.16 noKa3aHa 6noK-cxeMa Bapi/iaHia 



182A ocymecTBneHMfi 6jioKa 182 
cjDopMnpoBaHMfl HH4)opMaLiMM o 6a3Mce no 
Our. 14. BapMaHT 182A Bhcnic-iaeT b ce59\ ysen 
220 nHTepnofiflL^nn 5a3HGHbix BeKTopoB, y3er 
222 45opMnpoBaHM^ 6a3HCHbix ana^eHMM, 
nepBbiCi yseji 224 yMHO>KeHHfl, BTopoCi y3en 226 
yMH0>KeHH3 n TpeiMM ysen 228 pa3no>KeHMfi no 

C05CTBeHHblM SHaHeHMHM H HX BblHUCneHMfl. 

riocne 3Tana 170 no Our. 13 ysen 220 

MHTepnOnflLlMM 5a3HGHblX BeKTOpOB 

MHTepnonnpyeT BocciaHOBneNHbie 

SCjjCj^eKTHBHbie KpaTKOCpO'-IHbie COSCTBeHHbie 

3HaMeHMR Q' ST. nocTynnBLiJue ot 6jioKa 180 

BOOOTaHOBneHMfl nHCjDOpMaL^MM. M BblflaeT 

pe3ynbTaTbi Q'sjo nHTepnonfli4i/ii/i na nepBbiM 
yaen 224 yMHOxeHm (sian 200). YnoMflHyTyio 
MHTepnonfiLiMio BbinonnfiioT na ocHOBe 
opToronanbHoti cbash Me>KAy co6cTBeHHbiMM 

BeKTOpaMM G MCnOJlb30BaHI/ieM 

HM>KenpMBeAeHHoro ypaBHehUfi (7): 

TAe q'st IVIO>KHO BbipaaHTb HM)KenpMBefleHHblM 

ypaBHenneM (8). npn stom BbinonhaeTCfl 
ycnoBne. Bbipa>KeHHoe ypaBHeHneM (9): 

riocne STana 200 ysen 222 cjaopMi/ipoBaHMSi 
6a3H0Hbix 3HaHeHHM onpeflenaei 3c|3cj3eKTMBHbie 

KpaTKOCpO^Hbie C06CTBeHHbie 3HaMeHMfl A ST, 

Mcnonbsysi Ta6nnL4y T, nony-ieHhyio na ocHOBe 
BoccTaHOBneHHoro OTHOineHMfi OCBRLiJ' ypoBHfi 
oumana k ooBOKynnoMy ypoBHio BsanMHbix 
noMex n LuyMOB, a TaK>Ke KonnMeciBO 

n t, 9Cf)CjDeKTHBHblX AOJirOCpOMHblX 0060TBeHHblX 

BeKTopoB. noGTynnBiiiMX or 6noKa 180 
BocoTaHOBneHi/ifl i/iHcjDopMai4MM. M BblflaeT 
onpefleneHHbie sctacjseKTnBHbie KpaTKOcpoMHbie 
co6cTBeHHbie 3Ha'-ieHna a 'st na nepsbiw ysen 
224 yMHO>KeHMfi (sian 202). KaK 
paccMaipuBanocb Bbime. xoia b cooTBeicTBHn c 
HacTOfliAMM n3o6peTeHMeM Mo6nnbHafl CTaHL^nfl 
20. 22. .. uni/i 24 He nepeflaei acjDcjDeKinBHbie 

KpaTKOCpOHHbie C05CTBeHHbie 

3HaMeHMfi A ST oBpaTHO Ha 6a30Byio CTaHL^nio 

10, 3Ct3C|3eKTWBHbie KpaTKOCpOHHbie COBCTBeHHbie 
3HaHeHMfl A ST M0>KH0 nOny^MTb Ha OCHOBe 

DLiieHM^ OCBriLU' ypoBHfi 
ooBOKynnoMy ypoBHio 
noMex M LiiywoB. 

0Mr.17 unntocTpupyeT Ta6nML4y 
McnonbsyeMylo flnfi onpeflenenufi 3cj3c{)eKT 

KpaTKOOpO'-IHblX C06CTBeHHblX SHaHeHUCi A 'sT, 
B KOTOpOM BepTHKanbHaa OCb COOTBeTCTByeT 

3HaHeHHflM T B flB, a ropn30HTanbHafl ocb 

COOTBeTCTByeT KOnHHeCTBy nb 3Cj3Ct)eKTMBHblX 
AOnrOCpOHHblX C06CTBeHHblX BeKTOpOB. 

B cooTBeTCTByioLAeM nacTOfiLAeMy 
M3o6peTeHMio BapnaHTe ocyiAecTsneHUfl ysen 
222 cjaopMnpoBaHMfi BasncHbix sna^enm MO>KeT 
B Ka'-iecTBe npi/iMepa xpaHi/iTb 3cjDcjDeKTMBHbie 

KpaTKOCpOHHbie C05CTBeHHbie 

3Ha'-ieHMfl A ST Anfl pa3nM'-iHbix 3Ha'-ieHMfi 
OCBniil' M KonnHeoTBO % acjDcjDeKTnBHbix 

flOnrOCpO'-IHblX C06CTBeHHblX BeKTOpOB B 

Ta6nMi4e oooTBeTOTBUM, KaK noKasano na 
Our. 17. B 3T0M cnyHae 3ct3cj3eKTMBHbie 

KpaTKOCpOHNbie C06cTBeHHbie 

SHaHeHMfl A 'sT CHMTblBaiOT B COOTBeTCTBMM 0 

BoccTaHOBneHHbiM GCBniiJ' n Koni/i4ecTBOM 

N B SCfjCjDeKTHBHblX flOnrOCpOHHblX C06CTBeHHblX 



BeKTopoB M BbiflaioT MX Ha nepBbiM yaeji 224 
yMHO>KeHHfl. 

B APyroM cooTBeTCTBywineM HacTOfiLneMy 
M3o6peTeHH[o BapHaHTe ocyinecTeneHna BMecTO 
TOrO. MT06bl xpaHHTb sctacjDeKTMBHbie 
KpaTKOopo'-iHbie co6cTBeHHbie SHaneHUfl e 
Ta6jiML^e cooTBercTButi. yse/i 222 
cjoopMnpoeaHMfl 6a3MCHbix SHaneHUM MO>KeT 
BbiMncnuTb Ta6nnL;y T(Nb) nnn T(Nb. y ) Ha 
ocHOBe OCBniU' n KOJinMecTBa 

N B atfcjSeKTMBHblX flOJirOOpO^HblX G06CTBeHHblX 

BeKTopoB, Mcnonbsyfl HH>KenpnBeAeHHbie 
ypaBHeHMfl (10) nnn (11). 



B BbiLuenpuBefleHNbix ypasHeHMflx (10) i/i 
(11) E[. ] o6o3HaMaeT onepaiop ocpeflHenna no 
MHO>KeoTBy, A st(Nb) o6o3HaHaeT 
fluaroHanbHyto MaipuLiy cjiyHaMHbix 3HaHeHnCi, 
nonyMeHHyio na ocHOBe nponsBonbHOM 
HeiBepTOM xapaKTepucTnKM r^i nocpeflCTBOM 
MBTOfla PCS B cnyMae. Korfla hconn'-iecTBO 

KpaTK0Cp04HblX C06CTBeHHblX 3Ha4eHni^ 

paBHO Nb, a st(nb.y ) o6o3Ha4aeT fluaroHanbHyio 
MaTpnL4y cnynaCiHbix 3Ha'-ieHnCi, nony-ieHHyK) na 
ocHOBe npon3BonbHo£i ^eiBepToti 

xapaKiepucTnKH Rsj nocpeACTBOM MeiOAa PCS 
B cjiyHae, KorAa KOJiMMecTBO KpaiKocpoMNbix 
oo6cTBeHHbix 3HaHeHMM paBHO nt, M OCBniiJ' 
pasHO y . Ha ocHOBe BbiiiienpuBefleHNbix 
ypaBHeHMfl (10) An^ T(Nb) hum ypaBHeHna (11) 
flna T(N b.t ) sctDcjDeKTUBHbie KpaTKOcpoHHbie 
co5cTBeHHbie anaHeHMfl a sj mo>kho BbipaanTb 
cjisflytoiAMM ypaBHeHMeM (12): 

rioone siana 202 nepBbiM y3eji 224 

yMHO>KeHI/lfl B COOTBeTCTBMM C 

HM>KenpMBeAeHHbiM ypaBHenneM (13) yMHO>KaeT 
Aonrocpo^Hyio MHcj3opMai4Hto, nocTynnBiuyio ot 
6;i0Ka 180 BoociaHOBJieHMfl MH^jopMaiinn, 
nocTynMBLUHe ot y3;ia 220 MHTepnojifiL(MM 
6a3M0Hbix BSKTopoB pe3ynbTaTbi 

q' sto MHiepnojifiL^MM, BbinoriHeHHOM c 



SCjSCtjeKTHBHblX KpaTKOCpO^HblX COGOTBeHNblX 
3HaMeHMM, M SCjDCfjeKTI/IBHbie KpaTKOOpOMNbie 
C05CTBeHHbie 3HaHeHMfl A ST. OC|30pMHpOBaHHbie 
y3nOM 222 CjDOpMUpOBaHMfl 6a3MCHblX BehCTOpOB. 

M BbiAaei npon3BeAeHne W'^ na BTopoti y3en 
226 yMHO)KeHM;i b Ka'-iecTBe 
xapaKTepMCTHHecKoCi MarpuLibi Kanana npneMa 
(sTan 204). B paccMaTpuBaeivioM cny-iae 
xapaKTepMCTHHecKafi MarpuL^a W ^ Kanajia 
npneMa - sto Maipmia pasMepHOCTM Bx Nb. 

= Q'j.T Q'sT, A',/" , (13) 

TAB q'lt M A 'it o5o3HaHatoT AO-nrocpoHHyKj 

MHCfjOpMaLIMlO, BOCCTaHOBneHHyK) 6;i0K0M 180 
BOCCTaHOBfieHnfl MHCj30pMaL(Hl' 

q'lt o6o3Ha'-iaeT 
scjjcfjeKTnBHbie AOJirocpoHHbie co5cTBeHHbie 
SHaMeHMR B MarpuL^e paaiviepHOCTM B x Nb. 
a A 'it o6o3Ha'-iaeT BoccTaHOBneHHbie 
scjsctJeKTHBHbie AOfirocpoMHbie coBcTBeHHbie 
3HaMeHMfl B MaTpi/iL(e pasMepHOCTM N bx Nb, 



o6o3Ha'-iaeT HHTepnornpoBaHNbie 

i 3Ct3Ct3eKTHBHbie 
KpaTKOGpC-IHbie C06CTBeHHbie 3HaMeHH^ B 

MaTpnL(e pasMepHocTn Nex Ne, 
a A 'sT o5o3HaHaeT BocciaHOBneNHbie 

SCjSCtDeKTHBHbie KpaTK0Cp04Hbie C06CTBeHHbie 

SHaneHMfi b MaTpnL4e pasMepHOCTH NqxNb. 

rioone siana 204 BTOpoti y3en 226 
yMHO>KeHi/ifl BbNi/ionfieT MaTpi/iL(y R' 
aBTOKoppenflL4nn, KOTopaa oooTBeioTByeT 

BblMUCneHHOMy B COOTBeTCTBI/IH c 

HM>KenpMBefleHHbiM ypaBHeHueivi (14) 
KOMnneKCHOMy npon3BeAeHnto 
xapaKTepucTi/meoKOM MaTpML(bi W'^ hcaHana 
npneiwa, BbiAasaeMow nepsbiM ysnoM 224 
yMHO>KeHi/ifl. M Bbiflaer BbNucneHHyio MaTpi/iL(y 
R' aBTOKoppenflL^HM Ha Tperufi ysen 228 

pa3J10)KeHMfl no C06CTBeHHblM 3Ha4eHHflM M l/IX 

BbNucneHMfl (3Tan 206). B paccMaipnBaeMOM 
cjiyqae waipi/iL^a R' aBTOKoppenfli^i/ii/i - 9to 
Maxprnia pasMepHOCTM Bx B. 
= (14) 
nocne siana 206 ipeinw ysen 228 
pa3Jio>KeHHfl no co6cTBeHHbiM SHa'-iennflM m nx 
BbNucneHMR Ha ooHOBe Maipnubi R' 
aBTOKoppenai^nu ctDopMnpyei acjDctDeKTMBHbie 
MrHOBeHHbie co6cTBeHHbie seKTopbi, to ecTb 

6a3M0Hbie BeKTOpbl Q, M K03CjDCjDML(MeHTbl 

P ^'^ ycnneHMfl w BbiAaei peayjibiaTbi (sian 
208). 

flajiee go cobrnKoi^ na npunaraiou^necfi 
HepTe>Ki/i npuBOfli/iTCfl oni/ioani/ie BapnaHTOB 
ocyiAecTBneHHfl srana 208 no (tnr.lS n 
Tpeibero ysra 228 pa3no>KeHMfl no 

COBCTBeHHbIM 3HaMeHMflM M MX BblMMCJieHMfl nO 

0Mr.16. 

Ha (t>nr.18 noKaaana 5ji0K-cxeMa anropnTMa, 
unniocTpMpyrainafl Bapnanr 208A 
ocyiiiecTBneHnfl srana 208 no Our. 15. BapnaHT 
208A BKmoMaeT nonyMenne 6a3M0Hbix BOKTopoB 
Q n K03ct3cj3HL(MeHT0B P '"^ ycuneHMfi Ha ocHOBe 

MTHOBeHHblX C06GTBeHHblX BehCTOpOB H 

co5cTBeHHbix 3HaHeHHM (sTanbi 240-244). 

Ha <J>nr.19 noKaaana 6ji0K-cxeMa 
npeAno4THTenbHora Bapnania 228A 
ocyLAecTBneHMfl Tpeibero y3na 228 pa3no>KeHMa 
no co6cTBeHHbiM ana'-ieHUfiM m nx BbNucjiehMfi 
no (J>nr.16. KoropbiM BbinonH^er BapuaHi 208A 
no (t>nr.18. Bapnanr 228A ocyiiieciBneHnfi 
Tpeibero yana 228 pa3no>KeHMfi no 
co5cTBeHHbiM SHa'-ieHnflM n nx BbNncneHna 
BKHKi'-iaeT B ce6!^ TpeTnn 6noK 252 pa3no>KeHM^ 

no C06CTBeHHblM 3Ha'-l8HMflM, y38n 254 

pacnpefleneHM!^ moiuhoctm m TpeiMM oenehCTop 
256. 

riocne STana 206 no Our. 15 jpeim 6jiok 
252 pa3no>KeHHfl no ooGcTBeHHbiM SHaHeHMflM 
nocpeACTBOM BbiiueonMcaHHoro MeTOAa PCS Ha 
0CH0B8 MaTpHL(bl R' aBTOKoppensiL^MH, 
nocTynnBLueti ot BToporo yajia 226 yMHO>KeHMfi. 
cjDopMnpyeT Bx B MrnoBenHbix co6cTBeHHbix 
BeKTopoB Qo n Bx B MrnoBennbix ooGcTBeHHbix 
3HaMeHMMA 0 n BbiAaeT Bx B ccjaopMi/ipoBaHHbix 
MrnoBeHHbix oo6oTBeHHbix BeKTopoB Qo Ha 
TpeTMt^ cejieKTop 256, a Bx B ccjoopMnposanHbix 

MrnOBeHHblX G06CTBeHHblX 3HaMeHMM A 0 - Ha 
yaen 254 pacnpefleneHun moiuhoctm (sTan 240). 

nocne 3Tana 240 no OMr.18 y3en 254 
pacnpeAeneHMfl moll(hoctm na ochobo 

MrHOBeHHblX C06CTBeHHblX 3Ha4eHHfi A 0, 

nocTynnBLjjux ot Tpeibero 6noKa 252 
pa3no)KeHMfl no co5cTBeHHbiM 3Ha4eHHfiM, 



C|30pMMpyeT KOnHHeCTBO N 6a3HCHblX eSKTOpOB v\ 

K03cj3cj3ML(MeHTbi P""^ yonjieHUfl n BbiAaei 

CCjDOpMMpOBaHHOe KOnH'-ieCTBO N 6a3MCHblX 

BeKTopoB Ha TpeiuM cereKTop 256, a 

CC|50DMHpOBaHHbie K03C|3Ct)ML4MeHTbl 

P ^'^ ycuneHnfl - Ha 6noK 184 perynnpoBKH 
yci/ineHMfi (aian 242). B ^acTHOCTH, yaen 254 
pacnpeflejieHUfl moii^hootm nojiyHaei 
cooTHOLueHne pacnpeflejieHMSi Moii^HOCTeM no 
KaHanaM, nonojibsyfl MrHoeeHHbie oo6oTBeHHbie 
3HaHeHMfi A 0, pacnpeflenaeT no KaHanaM 
BbiAeneHHyio 6a30BOM CTaHi4MM 10 cyMMapnyio 
MOLUHOGTb, Mcnoribayfi nonyMeHHoe 
cooTHOLueHne pacnpeAeneHi/ifl MOLUHOcieM. i/i 
onpeflenaer peaynbTaibi pacnpeAenehUfi b 
BMfle K03t:|3(|)m4MeHTOB P'"^ ycuneHMfl. B 
paccMaipMBaeMOM crynae yaen 254 
pacnpeflejieHMfl molahocti/i MO>KeT BbNuoni/iTb 
cooTHomeHi/ie pacnpeflejiennfl moli^hoctm \a 
Koni/meoTBO N 6a3M0Hbix BeKTopoB Ha ochobg 

MTHOBeNHblX C05CTBeHHblX SHa'-ieHI/lfl A 0. 

Mcnojib3y^ Merofl rMflpo4)MnbTpaL(MH mjim mbtoa 
o6paTHOM rnflpoct3nrbTpaL(nn. Meiofl 
rnflpoct3MrbTpaL(MM onucan b "Digital Baseband 
Transmission and Recording", Jan W.M. 
Bergmans, Kluwer Academic Press, Boston, 
1996. Meiofl o6paTHOM rnflpoct3nnbTpaL(nn 
onucaH B flMccepTai4MM na coMChcaHne ynenoM 
CTenenn KaHflUflaTa nayK, osarnaBJiehHOM 
"Linear precoding and decoding for multiple 
input multiple output (MIMO) wireless 
channels", Hemanth Sampath, Stanford 
University, Apnl, 2001. 

riocne STana 242 ipeinti ceneKTop 256 

Bbl6npaeT M3 MmOBeHHblX C06CTBeHHblX 

BeKTopoB Qo, nocTynMBLUHX OT TpeTbero BnoKa 
252 pa3no>KeHHfl no coScTBeHHbiM SHaMeHuaM, 
MrHOBeHHbie coGcTBeHHbie seKTopbi b 
Koni/iHeoTBe, paBHOM KonnneoTBy N SasnoHbix 
BeKTopoB, nocTynnBLueMy ot yana 256 
pacnpeflejieHUfl molahocth, m Bbiflaei 

BeKT0p-CT0n6l4bl, COCTOSRlAHe M3 N Bbl6paHHblX 
MTHOBeHMblX COBCTBeHHblX BeKTOpOB, B KaHGOTBe 
SCjSCfjeKTHBHblX MrHOBeHHblX C06CTBeHHblX 
BeKTOpOB, TO eOTb 6a3H0HblX BeKTOpOB Q, Ha 

6noK 186 npuMeHeHMfl 6a3HCHbix BeKTopoB (sxan 
244). B paccMaTpMBaeMOM cnynae pa3Mepbi 

BeKTOp-CTOJlGUOB pasHbi N. 

rioone siana 172 no ctMr.13 6noK 184 
peryjinpoBKH ycMJieHUfl b cooTBeicTBnn c N 
K03cj3cjDm4MeHTaMM P'"^ yonneHMfl, 
nocTynMBLunMM ot 6noKa 182 cjsopMnpoBaHMfi 
MHcfjopMaLiMM o 6a3nce, peryjinpyei aMnnmyAbi 
curnanoB BttKh n Bbiflaei curHanbi BttKn, 
npoLueALUne peryjinpoBKy aMnnnryAbi, na 6jiok 
186 npnMeHeHHfi BaancHbix BeKiopoB (sran 
174). 

flanee co ccbiiiKoi^ na npniiaraioLAnecfl 
MepTe>KH npuBOflHTC^ onucaHne BapMaHia 
ocymecTBJieHMfl arana 174 no Our. 13. 

Ha cti/ir.20 noKa3aHa 6ji0K-cxeMa anropi/iTMa, 
MfiriKJCTpupyioinafl Bapi/ianr 174A 
ocyLAecTBneHM!^ aiana 174 no Onr.lS. BapnaHT 
174A BKHioHaeT peryjiMpoBanne nopaflKOB 

M0AyJlf1L(MM, CKOpOCTetl KOflUpOBaHMfl H 

aMnnmyfl cnrHanoB BOKh (aian 260), a raioKe 
pacLui/ipeHMe cneKipa m CKpeM6jiMpoBaHi/ie 
cuFHanoB B0Kh, coflep>KaiAnx pesyjibTaibi 
peryjinpoBKH (sran 262). 

CornacHO <t>v\v.20 nocre srana 172 
BbinojiH^ioT perynnpoBaHne nopaflKOB 

M0AyJlf1L(HM, CKOpOCTei^ KOflUpOBaHUfl M 

aMnnmyfl curHajioB BOKh (sian 260). 

Hn>Ke 00 cobiJiKoi^ Ha npunaratoinnecfl 



MepTe>KH npMBOfl^Tca onucaHMfl BapuaHia 
ocyiAecTBJieHnfl siana 260 no Our. 20 n 5noKa 
184 perynnpoBKM ycmieHMfl no ^iir.M. 

Ha cl>nr.21 noKaaana 5ji0K-cxeMa a;iropnTMa, 
MJiJiKicTpMpyioLAafl BapnaHT 260A 
ocyiAecTBJiehUfl aiana 260 no Our. 20. BapnahT 
260A BKnio^aeT yMHO)KeHMe CMmanoB BttKn, 
MOAyJinpoBaHHbix c nopflflKaivin MOflynflLinn, 
BbiMncneHHbiMn c McnojibaoBaHneM 

K03C}jCj3ML(HeHT0B yCHJieHMfl, Ha 3TM 

K03ct)4)m4MeHTbi ycHneHMfl (aianbi 270-274). 

Ha <t>m.22 noKaaana 6ji0K-cxeMa 
npeflno'-iTHTenbHoro BapnaHia 184A 
ocyinecTBJieHun 6;ioKa 184 perynnpoBKH 
yci/ineHMfi no Oi/ir.14. Bapnani 184A 
ocyiAecTBJiehUfl 6;ioKa 184 perynnpoBKH 
ycuneHM^ BKnio^aeT b ce6^ KOHTponnep 280, 
MOAynaTopbi 282, 284,... m 286 P i-nopflflKa, 
P 2-nop5iflKa,... M P NB-nopsiAKa; nepBbiM, 
BTopoM,... M ne-M 6J10KH 290, 292,... u 294 
yMHOweHHfl, M (Nb+1)-m 6roK 300 yMHOweHUfl. 

riocne aiana 172 KOHiponnep 280, 
Mcnojibayfl KoscjacjonLineHTbi P '"^ yonnehnfl, 
nocTynnBLUne ot 6roKa 182 ct)opMMpoBaHMfl 
MH4)opMaL4MM o 6aaMce, nocpeflCTBOM nnhetiHoi^ 
nponopL^HH BbNMCJiweT nopflflKH MOflynsiL^MM flnfl 
MOAynflTopoB 282, 284,... m 286 P i-nopnflKa, 
P 2-nopflflKa,... M P Mb -nopflflKa n Bbiflaei 
BbNMoneHHbie nopnflKH MOflynfli^i/in na 
cooTBercTByioL^ne MOflyjifliopbi 282, 284,... m 
286 Pi-nopflflKa, P2-nopflflKa,... n P NE-nopaflKa 
(sian 270). KoHipojinep 280, ncnojibayn 
KoacfjcjDi/mneHTbi P""^ ycMJieHna, npoBepnei 
Benn^MHy mol^hoctm, BbifleneHHyio Ka>KflOMy na 
KaHanoB, n onpeflejifiei nopaflOK MOflynai^nn 
Ka>Kfloro i/ia KananoB nponopL(MOHa;ibHO 
BenM4MHe MoiflHOCTH, BbifleneHHOM Ka>KflOMy m3 
KaHanoB. KoHiponjiep 280 HaaHanaei caMbM 
BbicoKMM nopaflOK MOflynsiL^MM - KaHany, 
KOTopoMy BbifleneHa MaKcuiviajibHafl MoiflHOCTb, 
a caMbiM HM3KMM nop^flOK MOflyn^L^MM-KaHany, 

KOTOpOMy BbifleneHa HaMMeHbLiiaa MOLUHOCTb. 

riocne aiana 270 MOflynniopbi 282, 284,... n 
286 P-i-nopnflKa, P2-nopflflKa,... n Pme-nopflflKa 
BbinonH^ioT KBaflpaiypHyio aMnnmyflHyio 
MOflynflL(nio (KAM, QAM) P i-nopflflKa, 
P 2-nopaflKa,... n PiMB-nop^flKa CMmanoB Btt>KH b 
cooTBeTCTBMM c nopflflKaMU M0flynfli4nn, 
nocTynnBLunMM ot KOHTponnepa 280, m BbiflaioT 
pe3ynbTaTbi MOflynaL(MH Ha nepsbiti, BTopoti,... n 
nb-M 6noKH 290, 292,... m 294 yMHO>KeHHfl, 
cooTBeTCTseHHO (sTan 272). B KaqecTBe 
anbiepnaTUBbi MOflynsTopbi 282, 284,... m 
286 Pi-nopflflKa, P2-nopflflKa,... m PNe-nopfiflKa 
Moryi MOflynnpoBaTb cumanbi BOKh 
nocpeflCTBOM ivierofla aflaninBHOM MOflynflL^ni/i n 
KOflnpoBaHMfl (AMK, AMG). Meiofl AMK 
pacKpbiBaeic^ b ciarbe, 03arnaBneHH0M 
"Variable-Rate Variable-Power MQAM for 
Fading Channels", IEEE Trans. On 
Communications Vol.45, No. 10, A. Goldsmith 
and S.Chua, October, 1997. 

riocne 3Tana 272 nepBbM, BTopoM,... n Nb-m 
6noKM 290, 292,... u 294 yMHO>KeHMfl yMHO>KaioT 
peaynbTaibi MOflynj^MH, nociynnBUJne ot 
cooTBeTCTsyioLflux MOflyns^TopoB 282, 284,... n 
286 Pi-nopflflKa, P2-nopfiflKa,... n P nje-nopaflKa, 

Ha K03Ct3Ct3l/ll4HeHTbl P'"^ yCMneHI/lfl H BblflaiOT 

npoM3BefleHMfl Ha (N B+1)-^i 6noK 300 
yMHOweHHfl (3Tan 274). 

KoHTponnep 280, MOflynflTopbi 282, 284,... m 
286 Pi-nopfiflKa, P2-nopflflKa,... m P ne-nopfiflKa, 



292,.. 



nepBblM. BTOpOM, 

A 294 yMHC 



n Nb-m ^nom 290, 



o *Mr.20 mv\ sxan 260A no <t>\AV.2^. 

CornacHO ct)nr.20 nocre srana 260 
(NB+1)-i^ 6noK 300 yMHO>KeHHfl yMHO>KaeT 
npoMseeAeHMfl, nocTynMBiune or nepeoro, 
BToporo,... M rib-ro 6noKOB 290, 292,... m 294 
yMHO>KeHi/ifl Ha hotokm cumanoB 
CKpeMBnupoBaHUfl/pacLunpeHMfi cneKipa m 
Bbiflaei peayjibiaTbi yMHO>KeHMfl b KaneoTBe 
cumanoB BOKh c OTperyni/ipoBaHHbiMn 
aMnnmyflaMM Mepea BbixoflHOM nopT BblXI Ha 
6noK 186 npuMeneHMfl BasHCHbix BeKTopoB (sxan 
262). B paccMaTpuBaeMOM cny-iae noTOKi/i 
cumanoB CKpeM6jiMpoBaHHfl/pacLiJnpeHMfi 
oneKTpa, Bbipa>KeHHbie KaK CspCsc; OTHOonToa 
K pesyjibiaiy yMHO>KeHMfl hotokob 
Csc cumanoB OKpeMSjinpoBaHi/in na 
noTOKM Csp cnmaroB pacninpeHUfl cneKTpa. 
XoT^i Ha MepTe>Ke noKaaano, 410 hotokm 
cumanoB CKpeM5rMpoBaHHfl/paciiJnpeHMfl 
cneKTpa npeABapniejibHO coxpaheHbi b 6jioKe 
184 perynnpoBKn yoMJiehUfl no cPur.U, noTOKn 
cumanoB CKpeMernpoBaHnWpacLunpeHM^ 
cneKTpa Moryi nocTynaib naene, hto 
OTJiMHaeTCfl OT nnn[0CTpai4MM no *nr.14. 

B COOTBeTCTBMI/l C HaCTOfllHHM 

M3o6peTeHMeM (Nb+1)-m 6;iok 300 yMHOKennfl 
M3 oocTaBa 6noKa 184A peryni/ipoBKH yonneHun 
no ct)nr.22 MO>KeT fiBnflTbCfi Heo6fl3aTejibHbiM 
KOMnoHSHTOM. EcjiM 3Tan 262 onymen, to ecTb 
ecjiM 6noK 184A peryjinpoBKn ycujieHun ne 
BKntoHasT B oe6fl (nb+1)-M 6;iok 300 yuHo^enm. 
TO peaynbTaTbi yMHO>KeHnCi, BbinonnfieMbix b 
nepBOM, BTopoM,... i/i nt-M 6noKax 290, 292,... 
M 294 yMHO>KeHHfl BbiAaioT na 6noK 186 
npuMeneHMfl 6a3MCHbix seKTopoB b KaMecTBe 
cumanoB BOKh c OTpery;ii/ipoBaHHbiMn 
aMnnMTyflaMM. 

nocne 3Tana 174 no (tnr.ia 6noK 186 
npuMeneHMfl 6a3MCHbix BeKiopoB npuMenqer 
6a3HCHbie BeKTopbi Q, nocTynnBLUi/ie ot 5rioKa 

182 CjDOpMUpOBaHUa MHCjDOpMaUMM o 6a3Mce, K 

npoLueALUMM perynnpoBKy aivinnnTyAbi curHanaM 
Btt>KH, nocTynnBLumvi ot 6noKa 184 peryjinpoBKH 
ycnneHMfl, m BbiflaeT peaynbTaTbi na 6;iok 188 
cyMMMpoBaHMfl B Ka'-iBCTBe curnanoB B<J>Kh, 
npoiueALUMX npocTpaHCTBeHHyto o6pa5oTKy 
(sian 176). 

Ha cl>nr.23 npuBeAena 6;i0K-cxeMa eapnahTa 
186A ocyi^ecTBJieHna GnoKa 186 npuMeneHMfi 
6a3HCHbix BeKTopoB no Our. 14. BapnaHT 186A 
ocymecTBJieHUJi 6;ioKa 186 npHMeneHn^i 
6a3HCHbix eeKTopoB BKmoHaeT b ce6fl (NB+2)-ti 
6noK 310 yMHO>KeHMfl. 

flrifl BbinonheHMfl STana 1 76 (N B+2)-ti 6noK 
310 yMHO>KeHMfi m3 cocTaBa 6noKa 186A 
npuMeneHMfl SaancHbix esKTopoB comacHO 
HM>KenpMBefleHHOMy ypaBHennto (15) yMHO>KaeT 
nt OMrnanoB i BOKh c OTperynnpoBaHHbiMn 
aMnnMTyflaMM, nocTynMBiuMX Hepe3 BxoflHOM 
nopT BX2 OT 6noKa 184 peryriMpoBKM ycMneHMfl, 
Ha 6a3MCHbie BeKTopbi Q, nocTynMBiuMe ot 

6nOKa 182 CjDOpMMpOBaHMfl MHCjDOpMaLlMM O 

6a3Mce, M BbiflaeT pe3ynbTaTbi yMHO>KeHMfi 
Hspes BbixoflHOM nopT BblX2 Ha 6noK 188 
cyMMMpoBaHMfi B KaHecTBB CMmanoB o BttKn, 
npoiiiefliiiMX npocTpahOTBeHHyio o6pa6oTKy: 
o = Qi, (15) 

rfle o M i Bbipa)KaioT HM>KenpMBefleHHbiMM 

YpaBHeHMHMH (16) M (17) o 

o = Ko, ... (16) 



i = ...ij (17) 

rioone STana 176 6jiok 188 ( 
cyMMMpyeT CMrnanbi P-i(k), P2(k), P3(k),... m 
P B(k) HKh, nooTynMBLjjMe '-iepe3 BxoflHOM nopT 
BX1 , c npoLuefliuMMM npocTpancTBeHHyio 
o6pa6oTKy CMrnanaMM BctKn, nooTynMBiuMMM ot 
6noKa 186 npMMeneHMfl GasMCHbix BeKTopoB, m 
nepeflaer pe3ynbTaTbi cyMMMpoBaHMfi Mepe3 
aHTeHHyio pemsTKy 190, BKnKJHaKJU^yio b ce5fi 
nepeflaioLflMe aHTennbi, na nepByio MoGMnbHyio 

CTaHL^MK) 20, BTOpyiO M05MnbHyiO CTaHL^MKJ 22,... 

m™ X-io Mo6mibHyio CTaHL4mo 24 (sxan 178). 
flrifi BbinonneHMfi STana 178 5noK 188 

CyMMMpOBaHMfl MO)KeT BKHKmaTb B oeSfl B 

cyMMaTopoB (hb noKasaHbi). B 
pacoMaipMBaeMOM cjiyMae cyMMaTopbi 
cyMMMpytoT cooToeTCTBytoiuMe onrHanbi 
Pi(k). P2(k). P3(k).- ^ PB(k) HKh c 
npoLueflLUMMM npocTpaHCTBeHHyto o5pa6oTKy 
CMrnanaMM Btt>KH, nocTynMBiuMMM ot 6noKa 186 

npMMOHeHMfl 6a3MCHblX BeKTOpOB, M BbiflaeT 

pe3ynbTaTbi cyMMMpoBaHMSi na 
cooTBeTCToytoiflMe nepeflatoLflne aHTennbi 192, 
194,... M 196 M3 cocraBa anreHHOM pemeTKM 
190. riepeflaioiuMe aHTennbi 192, 194,... m 196 
nepeflaioT pesyjibTaibi cyMMMpoBanMfl, 

BbinonHeHHOrO COOTBeTCTByiOLUMMM 

cyMMaTopaMM (ne noKa3aHbi) m3 cocTaBa 6jioKa 
188 cno>KenMfl, na cooTseTCTByioiflMe 
Mo6nnbHbie CTaHL4MM 20, 22,... m 24. 

BapMaHTbi ocyLnecTBneHun 6a30Boti cxaHLiMM 
10 no 0Mr.1 M 3Tana 32 ne orpanMMMBaioTCJi 
BbiLueonMcannbiMM sapManTaMM ocymecTBnenMfl 
6a30BOM CTaHL(MM 10 STana 30 m npMMeHMMbi k 
nio6oM Mo6MnbHOM CTani^nM, cnoco6HOM 
cjoopMMpoBaTb flonrocpoMHyio MHcjoopMauMio M 
KpaTKOopo'-inyio MHc^opMai^Mio m 

npeoGpaSOBblBaTb 3TM BMflbl MHCjSOpMaL^MM B 

CMrnan o5paTHOM cbasm, a TaK>Ke cnoco6noM 
nepeflaBaTb stot CMrnan o6paTHOM CBfl3M na 
Sasosyto CTaniiMio 10, KaK 3to onMCbisanocb 

B COOTBeTCTBMM 0 BblLUenpMBefleHHblM 
OnMCaHMeM B yCTpOMCTBe MOBMflbHOM CBfl3M, 

BKntoHaioLneM b ce5fl MHO>KecTBO nepeflaioinnx m 
npMeMHbix aHxeHH, m cnoco5e Mo6MnbHOM cbasm, 

KOTOpbIM BbinOrHflST COOTBSTCTBytOLHee 

HacTOflifleMy M3o6peTeHMio ycTpoMCTBO 

M06MnbH0M 0Bfl3M, MOGMJlbnafl OTaHI^Mfl 

nepeflaeT oGpaTHO na 6a30Byio cxaHL^Mio 
flonrocpo'-iHyio Mncj3opMai4Mio m KpaTKOcponnyio 
MHcjDopMaLiMio, OTpa>KaioLHM8 xapaKTepMCTMKy 
npocTpanoTBeHHoro Kanana timhmm "bhms", 
npMMeM B KanecTBe KpaTKOcpo^HOM 
MHcjDopMaL(MM B oBpaTHOM HanpaBJieHMM 
nepeflaioT TonbKO acjscjseKTMBHbie 

KpaTKOopo'-iHbie coScTBeHHbie seKTopbi, a 

KpaTKOCpO'-IHbie C06CTBeHHbie 

MOKnic-iaioT. CneflOBaTenbHO, 
BojibLUMM npeMMyiflecTBaM 

3aMKHyTblX CMOTeM CBfl3M MO>KHO 
MMHMMM3MpOBaTb SCjjCjDeKTbl BSaHMHblX nOMeX, 
LliyMOB M 3aMMpaHMM M TGM OaMbIM 
MaKCHMM3npoBaTb nponycKHyio CnOC06HOCTb. 

He B3Mpafl na to, mto HaoTOflL^ee 
M3o6peTeHMe npaKTM^ecKH 6bmo npeflCTaBneno 
M onMcano co ccbinKOM na onpefleneHHbie 
npeflnc-iTMTenbnbie BapManTbi era 

ocyiflecTBnenMfl, pnflOBOM onei4ManMOT b 
paccMaTpMBaeMOM o5jiacTM xexnMKH 
cornacMTCfl, mto pa3noo6pa3nbie M3MenenMfl b 
era cjsopMe m flexanax MoryT 6biTb cflenanbi 6e3 
KaKoro-nM6o oxcxynneHMa ox cyinHocxM m 
o6-beMa nacxoflii^ero MsoGpexenMa, ct3opMyna 
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KOToporo npunaraeicfl HM>Ke. 

dJopMyna i/i3o6peTeHMfl: 

1. YOTpOMCTBO MOSHJlbHOtl CBflSM 0 

MHO>KecTBOM nepeflatoini/ix m npneMHbix aHieHH, 
ooflep)KaL4ee Saaoeyio OTaHL^nto v\ MoSnnbHyio 
CTaHi4Mio, npuHeM OasoBaw CTaHLinw no MeHbiueCi 
Mepe 0 OAHOM nepep^\o\i\e\A aHieHHOM m3 
npuHflToro OT MoGnnbHOM ciaHunn cnrHana 

06paTH0M CBflSM BOCCTaHaBJlMBaeT 

flo;irocpo4Hyio MHc}jopMaL(Mto, KpaTKOcpoHHyra 
MHc)DopMaL(Mio i/i OTHOLueHi/ie ypoBHfl onrHana k 
coBOKynHOMy ypoBHio BsanMHbix noMex n myMOB 
(OCBriLU). BbinojiHflei npooTpaHCTseHHyio 
o6pa5oTKy CMrHanoB BbifleneHHoro cfjHSMHecKoro 
KaHana (BctKH). Mcnonb3y3 HHcjDopMaL^mo o 
6a3nce, cct3opMnpoBaHHyto Ha ocHose 

BOCOTaHOBneHHblX flOnrOOpO'-IHOM MHCjDOpMaL(MM, 

KpaTKOcpo'-iHoCi nHcj3opMaL(nn n OCBniil, n 
nepeflaer Ha Mo6MJibHyK) CTaHi^mo peaynbTaibi 
cyMMMposaHMfl CHrHajioB KaHajia nnjioT-CMmana 
(HKh) c peaynbTaiaMU npocipaHCTBeHHoti 
o6pa6oTKn, Mo5MJibHafl CTaHL^ufi no MeHbiueM 
Mepe 0 oflHOM npi/ieMHOM aHieHHoti Ha ocHOBe 
nepeflaHHbix 5a30BOM CTaHL(MeM cnrnanoB HKh 
onpeflenaeT nepByio xapaKiepucTHKy, 
cooTBeTCTBytoinyio xapaKTepucinKe Kanana 
nnHnn "BHM3" Afia Ka>Kflo£i H3 nepeflaioLUMX n 
npneMHbix aHTenn; onpeflenaeT flonrocpoHHyto 

MHCjD0pMaL(MlO, KpaTKOOpOHHyK) l/IHCjDOpMaLimO M 
MHcj30pMaL(H[O ynpaBJieHMfl MOIHHOOTbtO 

nepefla'-in no nnHnn "bhm3", coflep>KaLnyio 
OCBniil, KOTopbie OTpa)KatoT BbimeynoMflHyTyio 
nepByio xapaKiepucTHKy, npeo6pa3yeT 
onpefleneHHbie Ao^rocpo^Hyio HHcjoopMaL^nto, 
KpaTKOcpo4Hyio MHcjDopMaunK) M HHcjDopMaumo 
ynpaBJiehUfl Moii^HOOTbto nepefla'-in no jiuhhh 
"BHH3" B CMman o6paTHOM cb33m m nepeflaer 
3T0T CMman o6paTHOM CBfl3n Ha 6a30Byto 
ciaHL^MK), npMHew flonroopo^Ha^ MHcjoopiviaL^Mfi 
BKHKj'-iaeT B ce5fl scjjcfeKTnBHbie flOJirocpoHHue 
C06CTBeHHbie BeKTopa u sctacjDeKTMBHbie 
flonrocpo'-iHbie coBoTeeHHbie SHaneHUfl, 
KpaTKOopo'-iHai^ MHcjDopMai4na BKJiioHaeT B ce6fi 
3ct3cf:eKTHBHbie KpaiKocpo^Hbie co5cTBeHHbie 
BeKTopa. a MHcjaopMaLiufi ynpaBJienufi 
MOLUHOCTbto nepefla'-iM no nnnnn "bhms" ony>KMT 
MHflUhcaTopoM Toro. cneflyei jim yBenn^mb mjim 
yMeHbiuMTb Moii^HOOTb nepefla'-iM no jimhmm 

"BHM3". 

2. YcTpoMCTBO Mo6nnbHOM CBfl3M no n.1, 
OTfinMatoLfleecfl leM, mo MoSMJibHafi CTaHL^nn 
BKntc-iaeT b oe6fl 6noK onpeflenennfl 
xapaKiepMCTHK Kanana, KOTopbiti onpeflen^ei 
nepeyto xapaKTepncTUKy Ha ooHoee CMmanoe 
HKh, npMHflTbix 4epe3 no MeHbiiieM Mepe oflny 
npMeMHyto aHTehhy, onpeflejiaeT BTopyto 
xapaKTepMCTi/ihcy na ocHOBe nepsoM 
xapaKiepMCTMKH m cfjopMnpyeT OCBnLU na 

OCHOBe CCt^OPMUpOBaHHOM BTOpOti 

xapaKTepMCTnKM, 6noK onpeflenenua 
flonroGpo4Ho£i HHcjsopMaL^nn. KOTopbiti 
onpeflenflST sct^cjaeKTMOHbie flonroopoHHbie 
co6cTBeHHbie BeKTopa n acjscjseKTMBHbie 
flonrocpo'-iHbie oo6oTBeHHbie SHaMeHun, 
Mcnojib3ysi BTopyio xapaKTepMCTUhcy, 
nocTynMBLuyio ot 6noKa onpefleneHun 
xapaKiepMCTi/iK Kanana, 6noK onpefleneHMfl 

KpaTKOOpO'-IHOtl HHCj30pMaL4MH, KOTOpbIM 

onpeflenaer scjJcjseKTMBHbie KpaTKOcpoMHbie 
oo6oTBeHHbie seKTopa, uononbsya OTopyto 
xapaKiepMcinKy, nocTynMBinyio ot 6noKa 
onpefleneHMfl xapaKTepMCTMK hcanana, m 
flonrocpo^Hyio MHctsopMaiiMio, 6noK 

BblOOKOCKOpOCTHOCi 06paTH0M OBflSH, KOTOpblCl 

KOflHpysT acjscjaeKTMBHbie KpaTKOcpoHHbie 



co6cTBeHHbie 3HaMeHM^, nocTynMBLUne ot 6noKa 

onpsfleneHMfi KpaTKOCpO^HOM MHCjjOpMaLlMM, B 

BMfle 6MT0B M BbiflaeT pe3ynbTaT 6nTOBoro 
KOflnpoBaHMfl 3a nepBbie saflaHHbie MHTepBanbi 

BpeMeHM B Ka^eCTBe UHCjDOpMaL^HH 

BblOOKOCKOpOCTHOCi 05paTH0Ci GBflSH, 6noK 
HM3K0CK0p0CTH0M OSpaTHOM CBfl3M, KOTOpbIM 

KOflnpyeT flonrocpoHHyto MHcj3opMaL4Mio, 
nocTynMBLuyio ot 6noKa onpefleneHMfi 
flonrocpo'-iHOM HHcj3opMaL(nn, B BUfle 6nT0B m 
Bbiflaei pe3ynbTaT 6nTOBoro KOflMpoBaHMfl 3a 
BTopbie aaflaHHbie MHTepBanbi BpeMeHU b 

Ka'-ieCTBe MHC{)0pMai4MM HH3K0CK0P0CTH0M 

o6paTHOM CBflSM, 5noK ynpaBneHMfi MoiflHOOTbto 
nepefla4M no nnHUM "bhms", KOTopbM c|3opMnpyeT 
MHct3opMaL(nio ynpaBneHMfl MoiflHOOTbto 
nepefla^n no nnHUM "bhm3" na ocHOBe OCBniil, 
ocjDopMMpoBaHHoro SnoKOM onpefleneHua 
xapaKTepMcrnK Kanana, m Bbiflaer 
ccjjopMMpoBaHHyto MHcjDopMaLiMio ynpaBneHMfl 
MOLflHOGTbio nepefla^M no nMHUn "bhh3", m 6noK 
npeoSpaaoBaHMfl CMmana, KOTopbiti 
MynbTMnneKCHpyei MHc|3opMai4mo 

BblOOKOOKOpOCTHOM OSpaiHOM OBflSM, 
MHCt)OpMaL4MtO HMSKOCKOpOCTHoCi oBpaiHOM GBflSH 
M MHlJjOpMaLlMIO ynpaBneHMfl MOlflHOOTblO 

nepefla^i/i no nMHMi/i "bhm3" i/i BbiflaeT pe3ynbTaT 
MynbTMnneKCMposaHua b Ka'-ieCTBe CMmana 
o6paTHOM CBS13H no MeHbiueM Mepe na oflHy 
npMeMHym aHTeHHy, npi/meM BTopan 
xapaKTepMcrnKa cooTBercTByeT MmoBeHHOM 
KoppenflLiuM xapaKTepnoTMKM Kanana nMHMH 
"BHM3" flnfl Ka>KflOM M3 nepeflaKJLUMX m npMeMHbix 
BHTeHH, npueMHan aHTeHHa nepeflaer ournan 
oBpaiHOM CBfl3M Ha GasoByto CTaHL4Hto, a nepsbm 
3aflaHHbiM MHTepBan BpeMeHM Kopo'^e, ^eu 
BTOpOM SaflaHHbM MHTepBan BpeMeHU. 

3. VcTpoMCTBO MoSunbHoti CBflsn no n.2, 
OTnnnaioifleecfl reM, '-ito Mo6MnbHafl CTaHi4Mfl 
flononni/iTenbHO BKmoHaer b ceSfl 6noK 
BoccTaHOBneHUfl cnrnana, KOTopbiM 
BocoTaHaBni/iBaeT oi/irnanbi BOKh m3 
pe3ynbTaT0B npocrpaHCTBeHHOM o6pa6oTKM, 
npMHflTbix no MeHbiueM Mepe nepes oflHy 
npMeMHyio aHTSHHy, m Bbiflaer 
BoccraHOBneHHbie cumanbi BOKh. 

4. ycrpoMCTBO Mo6MnbHOM CBfi3M no n.2, 
ornMMaioifleeofl reM, 'hto 6noK onpefleneHMa 
flonrocpo'-iHOM MHcjaopMaLiMM BKnic-iaer b C86fl 
ysen oyMMMpoBaHMfl napaoraioiflMM mtotom, 
KOTopbiM cyMMMpyer HapacTaioiflMM mtotom 
BTopyra xapaKTepMCTMKy, nocrynaioLflyKj or 
6noKa onpefleneHMfi xapaKTepMCTMK Kanana, m 
Bbiflaer pe3ynbTaT cyMMMpoBaHM^ 
HapacraioLflMM mtotom b KanecTBe rperbCM 
xapaKTepMCTMKM, nepBbiM y3en pa3no>KeHMfl no 

C05CTBeHHblM 3HaHeHMflM M MX BbNMCneHMfl, 

KOTopbiM noopeflOTBOM MeTOfla pa3no>KeHMfl no 

COBCTBBHHblM 3HaHeHMnM CjSOpMMpyST 

scjDcfjeKTMBHbie flonrocpoMHbie co6cTBeHHbie 
BeKTopa M acjocjjeKTMBHbie flOnTOCpOHHbie 
co6oTBeHHbie 3Ha'-ieHMfl Ha ocHOBe TpeTbeM 
xapaKTepMCTMKM, npM'-ieM TpeTbfl 
xapaKTepMCTMKa cooTBeTCTByer flonrocpo'-iHOM 
Koppenf^MM xapaKTepMCTMKM Kanana nMHMM 
"BHM3" fln^i Ka)KflOM M3 nepeflaioLUMX m npMeMHbix 

5. YcTpoMOTBO MoSMnbHOM CBfl3M no n.4, 
OTUMHaioLfleecfi reM, '-ito nepsbiM yaen 
pa3no)KeHM^ no co6cTBeHHbiM 3Ha'^eHMflM m mx 
BbNMcneHMfl BKmoHaeT B ce6fl nepBbiM 5noK 
pa3no)KeHM^ no co6cTBeHHbiM 3Ha'^eHMflM, 
KOTopbiM nocpeflCTBOM MeTOfla pasnoxeHMfl no 
C06CTBeHHblM 3Ha'-ieHMaM cjDopMMpyeT 
flonracpo'-iHbie co6cTBeHHbi( 



flonrocpo'-iHbie co6cTBeHHbie 
Mcnojibsyfl TpeTbK) xapaKiepucTnKy, 
nocTynMBLjjyio ot yana oyMMnpoBaHMfi 
HapaciatoL^HM moroM, c-ieiHUK eeKTopoe, 
KOTopbiM noACMMTbiBaei Konn^ecTBO 

AOnrOCpOHHblX C06CTBeHHblX SHaneHMM, KOTOpbie 

npeBbiLuaioT nepBoe 3aflaHHoe noporoBoe 
SHaneHne, n Bbiflaei peayjibiaT noflCHeia b 
Ka^ecTBe KonnMecTBa scjsctseKTHBHbix 

flOnrOCpO'-IHblX C06CTBeHHblX BeKTOpOB, nepBbiM 

ceneKTop, KOTopbiM Bbi6MpaeT flonrocpo'-iHbie 
co6oTBeHHbie BSKTopa, npoLuefliune npoL(eAypy 
yAajieHMfl myMOB. b KonnMecTBe, paBHOM 
Koni/iHeoTBy nepeAaioii4nx aHieHH, m3 

flOnrOCpO^HblX C06CTBeHHblX BeKTOpOB, 

nocTynnBLunx ot nepsoro 6noKa pa3no>KeHHfl no 
co6cTBeHHbiM SHaqeHM^M. BbiSnpaer 
flOJirocpo'-iHbie oo6oTBeHHbie SHaMeHun, 
npoLueALUne npoL^eAypy yAaneHMfi myMOB. b 
Koni/iHeoTBe, pasHOM Konn'-iecTBy scjjct^eKTHBHbix 

flOJirOCpO^HblX C06CTBeHHblX BeKTOpOB, M3 

flonrocpo'-iHbix coScTBeHHbix SHa'-ieHnCi, 
nocTynMBLjji/ix ot nepBoro 6noKa pa3no>KeHH!R no 

C05CTBeHHblM 3HaHeHMS1M, H BblAaeT Bbl6paHHbie 

flonrocpo^Hbie co6cTBeHHbie seKTopa m 
flOJirocpo'-iHbie Go6cTBeHHbie 3Ha'-ieHHfl b 
Ka^ecTBe sctscjseKTMBHbix flonrocpoMHbix 

006CTBeHHblX BeKTOpOB M SCtDCjDeKTMBHblX 
flO;irOCp04HblX C06CTBeHHblX 3HaMeHMM 

cooTBeTCTBeHHO. npi/iMeM nepBoe saASHHoe 
noporoBoe 3HaMeHMe osHa^aeT ypoBeHb myMOB 
B TpeTbeti xapaKjepucTHKe. 

6. YCTpOMCTBO MOGHflbHOM CBf13H HO n.2, 

OTfiMHatoL^eeofl TeM, hto 6noK onpefleneHUfl 

KpaTKOOpO^HOM MHCt30pMaL(MM BKfllOHaeT B ce6fl 

yaeji onpefleneHMfl KpaTKOopoMHOM KoppennL^nn, 
KOTopbiM onpeAenfieT MeTsepTyio 
xapaKTepucTnKy, nonojibsyfl BTOpyio 
xapaKTepucTi/ihcy, nocTynnBUjyio ot BroKa 
onpefleneHMfl xapaKTepMCTHK hcaHana. m 
flOJirocpo^Hyio MHcjaopiviaunio, m BbiflaeT 
MeTBepTyio xapaKTepi/ioTMKy, BTOpoM yaen 
pa3Jio>KeHMfi no co6cTBeHHbiM SHa^eHUfiM n nx 
BbiHMoneHUfl, KOTOpbm noopeflOTBOM MeTOAa 

pa3J10)KeHMfl no COGCTBeHHblM SHaMeHMflM 
CjDOpMI/lpyeT SCjDCjDSKTMBHbie KpaTKOCpOMHbie 

coBcTBeHHbie BeKTopa Ha ocHOBe MeTBepTOM 
xapaKTepucTi/iKM m BbiAaeT 0(|)opMMpoBaHHbie 

SCjjCfjeKTHBHbie KpaTKOCpO'-IHbie COBCTBBHHbie 

BeKTopa. npi/meM MSTBepTan xapaKTepnoTMKa 
cooTBeTCTByeT KpaTKOcpoHHoCi KoppenflL(Mn 
xapaKTepucTi/iKM hcanana nnHni/i "bhms" flrifl 
Ka>KflOM H3 nepeflaioLUMX m npneMHbix aHTSHH. 

7. YcTpoMCTBO MoGunbHOM CB^3H no n.6, 
OTfinHaioL^eecfi TeM, hto BTopoCi ysen 

pa3J10)KeHMfl no C06CTBeHHblM 3Ha4eHHflM M l/IX 

BbNncneHMfl BunioHaeT b ce5fi BTopoCi 6;iok 

pa3J10)KeHMfl no COSOTBeHHblM 3Ha4eHHflM, 

KOTopbiM noopeflOTBOM MeTOfla pa3no>KeHi/ifl no 
co6cTBeHHbiM 3HaMeHMaM cjDopMnpyeT 

KpaTKOOpOHHbie C06CTBeHHbie BBKTOpa, 

Mcnojibsyn MeTBepTyio xapaKTepucTHKy. 
nocTynnBLiiyio ot yana onpefleneHUJi 
KpaTKOopc-iHOM Koppenai^nn. u BTOpOM 
cejieKTop, KOTopbiCi BbiGnpaeT Nbx (Nb-1) 

KpaTKOOpC-IMblX 0060TBeHHblX BeKTOpOB M3 
KpaTKOOpOHHblX 0050TBeHHblX BeKTOpOB, 

nocTynMBLjjux ot BToporo Snohca pa3no>KeHna no 
co5cTBeHHbiM BeKTopaM, M BbiflaeT Bbi6paHHbie 

KpaTKOOpOHHbie OOGOTBeHHbie BBKTOpa B 
KaneCTBe 3Cj3Ct)eKTMBHblX KpaTKOOpOHHblX 
C06CTBeHHblX BeKTOpOB. npHMBM 

N B oooTBeTOTByeT KonnneoTBy 3cj3ct3eKTHBHbix 

flOnrOCp04HblX COBCTBSHHblX BeKTOpOB. 

8. YcTpoMOTBO MoSunbHOki CBflan no n.2, 



OTJiMMaioineeofl tbm, mto 6noK ynpaBJieHU^ 
MOLflHOOTbK) nepefla^M no nnnnn "bhm3" 
BKrimaeT b ce6fl y3en BbNUTaHi/isR, KOTopbiM 
BbNUTaeT BTopoe saflaHHoe noporoeoe 
3HaMeHMe H3 OCBriLU, nocTynnBiuero ot 6jioKa 
onpeflenennfl xapaKTepnoTHK Kanana, n BbiflaeT 
pe3ynbTaT BbmnTannfl, m y3en npoBepKH 3HaKa, 
KOTopbM onpeflenaeT MHct3opMaL4Mto ynpasneHHiq 
MOL^HOOTbio nepeflaMU no nnnuM "bhw3" na 
ocHOBe 3HaKa pe3ynbTaTa obNUTahUfl, 
nocTynnBLuero ot yana BbNUTanna, u BbiflaeT 
onpefleneHHyto MHcj3opMaL(nio ynpaenehnfl 
MoinHOOTbKj nepeflaMM no ni/iHMM "bhh3" na 6noK 
npeoOpasoBaHun cumana. 

9. YoTpoMCTBO Mo6nrbHOM 0Bfi3i/i no n.1, 
OTfinHatoLfleeofl TeM, ■hto BaaoBaa OTaHL^na 
BKnro^aeT b ce6a 6noK BocoTaHOBneHna 

MHCjDOpMaLIMH, KOTOpblM BOCOTaHaBflMBaeT 

flonroopo4Hyio MHct3opMaL;mo, acjscjseKTMBHbie 
KpaTKOopo^Hbie oo6GTBeHHbie BeKTopa n 
OCBnill M3 cumana oBpaTHOM cbbsm, npnHflToro 
no MeHbLueCi Mepe '-lepea oflhy nepeflaioiflyto 

aHTBHHy, M BbiflaeT BOCOTaHOBneHHbie 
flOnrOCpOHHyiO MHCjDOpMaLlHIO, acjDCtDeKTMBHbie 
KpaTKO0pO4Hbie 0060TBeHHbie BeKTopa l/l 
OCBniil, 6nOK Cj30pMMpOBaHHfl MHlJjOpMaLIMM o 
6a3M0e, KOTOpbIM Ha OCHOBe BOOCTaHOBTieHHOCl 

flonrocpo'-iHoti nHctDopMai^nn, sctDcjDeKTMBHbix 

KpaTKO0pO4HblX C06CTBeHHblX BeKTOpOB H 

OCBniil cjDopMnpyeT 6a3i/ioHbie BeKTopa v\ 
KoacfjcjsML^neHTbi yonjieHMfl b KaMeoTBe 
MHc)3opMaL4nn o 6aance, 6noK perynnpoBKH 
yonneHMfi, KOTopbiM perynnpyeT aMnnnTyflbi 
oumanoB B*Kh b oooTseTOTBHn o 
K03ct3ct3Mi4neHTaMM ycuneHi/ifl m BbiflaeT 
peaynbTaTbi peryni/ipoBKH, 6noK npuMeneHUfl 

6a3M0HblX BeKTOpOB, KOTOpbIM npMMeHfieT 

SaauoHbie seKTOpa k peaynbTaTaM perynnpoBKU, 
nocTynnBLUi/iM ot 6noKa perynnpoBKH yonnenufi, 
M BbiflaeT peaynbTaTbi b KaMecTBe pe3ynbTaT0B 
npocTpanoTBeHHOM o6pa6oTKM, 6jiok 
cyMMMpoBaHMfl, KOTopbiM cyMMMpyeT onrnanbi 
riKH c pe3ynbTaTaMM npooTpaHOTBeHHOw 
o6pa6oTKn u BbiflaeT peaynbTaTbi 
cyMMMpoBaHUfl, npHHeM no MeHbiueM Mepe oahb 
nepeflaioLnafl aHTenna nepeflaeT peaynbTaTbi 
cyMMMpoBaHUfl Ha Mo6nnbHyio CTaHi4mo. 

10. YoTpoticTBO MoSnnbHOM OBflan no n.9, 
OTnnnaioifleeofl tbm, hto 6noK cjaopMi/ipoBannfl 
MHc)DopMaL(MM o 6a3Moe BKnic-iaeT b ce6fl yaen 

MHTepnOnfll4MM 6a3M0HblX BeKTOpOB, KOTOpbM 

MHTepnonnpyeT BoccTaHOBneHHbie 

SCjjCtDeKTHBHbie KpaTKOCpOHHbie C06CTBeHHbie 

BeKTopa, nocTynnBLUue ot 6noKa 
BocoTaHOBnennfl HHcjoopMai^nn, y3eji 

CjDOpMI/lpOBaHMfl 6a3l/IOHblX anaMeHMM, KOTOpbIM 

onpeflenaeT 3ct)cj3eKTi/iBHbie KpaTKOopoHHbie 
co6oTBeHHbie aHaqeHUfl o ncnonbsoBaHneM 
Ta6nMi4bi, nony-ieHHofi na ooHOBe 
BoccTaHOBneHHoro OCBniil, nocTynnBiiiero ot 

6nOKa BOOCTaHOBJieHMfl MHCj30pMaL(HM, M 

KonnMeoTBa Nb scjDcfjeKTHBHbix flonrocpo'-iHbix 
co5cTBeHHbix BeKTopoB, nepBbiCi ysen 

yMHO>KeHHn, KOTOpbIM yMHOXaST 

BoccTanoBneHHyio flonrocpoHHyio MHc|3opMai4mo, 
pesynbTaT MHTepnonfiL(MM, BbinonneHHOM c 
McnonbsoBanneM 3cj34)eKTMBHbix KpaTKOopoHHbix 

COBCTBeHHblX BehCTOpOB, H CCjDOpMUpOBaHHbie 
3Ct3Ct3eKTHBHbie KpaTKOCpOHHbie C06CTBeHHbie 

3HaHeHM^, M BbiflaeT nponsBBfleHne, BTopoti 
yaen yMHO>KeHHfl, KOTopbM BbNucnaeT MaTpuL^y 
aBTOKoppenqi^nM, ncnonbsya nponsBefleHne, 
nocTynnBLiiee ot nepBoro yana yMHO>KeHHfi, n 
BbiflaeT BbNMcneHHyio MaTpnL;y 

aBTOKoppenflL4HM, n TpeTnti ysen pasnoKehHH no 



C06CTBeHHblM 3 

KOTopbiM 4)opMMpyeT 5a3ncHbie eeKTopa n 
K03cj3ct3Mi4MeHTbi ycuHeHMSi, ncnojibayfi MarpuLiY 
aBTOKoppenflL^nn, nooTynnBLuyio or BToporo 
ya/ia yMH0>KeHH3. 

11. YOTpOMCTBO MOGnribHOCi GBflSH HO n.10, 

OTfiMMaioL^eecfl leivi. mo ipeiuM yaen 
pa3Jio)KeHMfl no co6cTBeHHbiM 3Ha'-ieHHfiM M nx 
BbiMncneHMfi BKntoMaei b ce6fi ipeiuM 6;iok 

pa3J10>KeHHfl no C060TBeHHblM 3Ha'-ieHHflM, 

KOTopbiM noopeflOTBOM MeTOfla paanoKeHnq no 
co6oTBeHHbiM 3Ha'-ieHMflM cj^opMnpyoT 
MTHOBeHHbie co6cTBeHHbie BeKTopa l/l 
MrHOBeHHbie oo5oTBeHHbie 3HaHeHHfl Ha ocHOBe 
MaTpi/ii4bi aBTOKoppenfiLiMM, nocTynnBLueM or 
BToporo y3Jia yMHO>KeHMfl, y3eji paonpeflejieHUfl 

MOLUHOCTM, KOTOpbIM 4)0pMMpyeT KOHM^eCTBO 

6a3M0Hbix BeKTopoB n KoacjDctDML^neHTbi ycMJieHUfl 

Ha OCHOBe MmOBeHHblX COGOTBeHHblX 3HaMeHMM. 

nocTynHBLUnx ot rpeTbero 6noKa pa3no>KeHHfl no 
co6cTBeHHbiM 3Ha4eHWflM, M TpeTMM cefieKTop, 
KOTopbiM BbiSnpaer MrHOBeHHbie COSCTBeHHbie 
BeKTopa B KOJiMMecTBe. paBHOM Koni/meoTBy 
6a3M0Hbix BSKTOpoB, nocTynMBLueMy ot yajia 
pacnpefleneHUfl moiuhogtm, m3 MrnoBennbix 
co6oTBeHHbix BeKTopoB, nocTynnBLunx ot 
Tpeibero 6noKa pa3no>KeHMfl no Go6GTBeHHbiM 

SHaMeHUflM, M BblAaST BeKTOp-CTOr5l4bl, KOTOpbie 
C0GT051T H3 Bbl6paHHblX MrHOBeHHblX 
C060TBeHHblX BeKTOpOB, B KaMeOTBe 6a3M0HblX 
BeKTOpOB. 

12. YGipoMCTBO Mo6nnbHoCi GBfl3n no n.10, 
OTfinMaioL^eeGfl leM, 4to nepBbiw yaen 
yMHO>KeHHfl yMH0>KaeT BocoTaHOBneHHyto 
flonroGpo4Hyio MH4)opMai4Mio, pesynbTaibi 
MHTepnorflL^MM. BbinonneHHOM c 

MCnOJlb30BaHHeM 3Cj3C{)eKTMBHblX KpaTKOOpOMHblX 
006CTBeHHblX BeKTOpOB Q ' STO, H 
CC|30pMMpOBaHHbie 3Ct3C|3eK™BHbie 

KpaTKOopoHHbie oo6oTBeHHbie SHaneHMfl A ' sj, 
Mcnojibsyfl GJieAyioinee ypaBHenne, n Bbiflaer 
npoMSBeAenne na BTopoM y3e;i YMH0>Kenm 
B KaneGTBe BOGCiaHOBJieHHOM AonrocpoMHOM 

\N"=Q' ltA ' LT Q' STOA ' ST. 

rfle Q' LT 1^ A ' LT o6o3HaMaioT 

flo;iroGpo4Hbie co6cTBeHHbie sehCTopa n 
scjjcfjeKTnBHbie AOJirocpoHHbie co5cTBeHHbie 



13. YGTpoMCTBO Mo6nnbHoCi GBfl3n no n.10, 
OTJiMMaioLneeGfl tsm, mto y3en paonpefleneHU^ 
M0L4H0CTM, nonojibsyfl MeTOA rnApocfinnbTpaL^nn 
MfiM MBTOfl o6paTHOM ruApocjai/iJibTpaLii/in Ha 

OCHOBe MrHOBeHHblX 0050TBeHHblX 3Ha'-ieHMM 

BbiMUGJifleT GOOTHOLueHMe paGnpeflejieHMfl 
MOL^HOGTH no KaHafiaM M KonnneoTBO 6a3H0Hbix 
BeKTopoB, pacnpefle/ifleT no KanajiaM 
BbiAeneHHyio BasoBOM CTaHL(MH cyMMapnyto 

MOL^HOGTb. MGnOnbSyfl GOOTHOLUeHUe 

pacnpefleneHUfl moiuhogth, h onpeAenaeT 
pesynbiaTbi paGnpeflenenufi b KanecTBe 

K03C|3C|3HLlHeHTOB yCHJieHHfl. 

14. YcTpoMGTBO Mo6i/inbHOM CBa3M no n.9. 
OTfiMMaioLi^eeofl tbm. mto 6jiok peryjii/ipoBKH 
yGi/ineHMfi BhcnioMaeT b Ge6fl KOHTponnep, 
KOTopbiM nocpeflCTBOM jinHOMHoti nponopL(nn, 
Mcnojib3yfi KoacjacjjMLiMeHTbi yonneHMfl, 
BbNMonneT nopaflKn MOflyrf^nM m BbiAaeT 
BbiMUGneHHbie nopfiflKH Moaym^m. 
MOAyJiflTopbi Pi - nop^AKa. P2 - nopnAKa, ... m 
p - nopflflKa, KOTopbie MOAynnpyioT ci 



Btt>KH B GOOTBeTGTBMM c nopfiAKaMM M0Aynfll4HM. 
nocTynnBiunMM ot KOHTpojinepa, n BbiAaioT 
pesyjibTaT mxfxovi MOflynflLinn. npi/meM 

N B 03Ha'-iaeT KOJlUneCTBO 3Cj3Ct)eKTHBHblX 

flonroGpo4Hbix GO^GTBennbix BeKiopoB. i/i 

nepBbiCi, BTopoM n Nb-m 6;iokh yMHO>KeHHfl, 

KOTopbie yMHO>KaioT pe3ynbTaTbi Mop,ynRU,m, 
nocTynnBiune or MOAyJiflTopoB P 1 - nopsAKa, 
P2 - nopflflKa, ... M T-| - nopfiAKa, na 

KoscfjcjjML^neHTbi yGnfieHMfl n BbiAaioT 
npoMSBeAenna b Ka^ecTse pe3ynbTaT0B 
peryjinpoBKn ycniieHMfl. 

15. YGTpoMCTBO MoGunbHOM GBa3M no n.14, 
OTJiMHaioineeGfi tbm, '-ito MOflynaTopbi P 1 - 
nop^flKa. P2 - nopfiAKa. ... n p - nopflflhca 

Ha 

MOAyriMpyioT curnanbi BOKh b cooTseTCTBUM g 
nopflflKaMM MOAynflL(MM nocpeACTBOM 
KBaAparypHOM aMnnnTyflHoti MOAynfiL(MM (KAM). 

16. YGTpoMCTBO Mo6nnbHOM GBfl3n no n.14, 
OTfiMMaioL^eeGfl tbm, 4to 6jiok peryjinpoBKH 
ycnneHUfl AononnuTenbHO BKnto'-iaeT b oeSa 

(N B+1)- 6nOK yMH0>KeHMfl. KOTOpbltl yMHO>KaeT 

npoM3BeAeHMfl. nocTynnBiiiMe ot nepBoro, 
BToporo, ... , M Ns-ro 6noKOB yMHO>KeHi/ifl, na 
noTOKM oi/irnanoB 

CKpeM6nMpoBaHHfi/paGiiJnpeHMfl cneKTpa m 
BbiAaeT nojiyMeHHbie npoMsseAeHMa Ha 6noK 
npuMeheHMfi 5a3HGHbix BeKTopoB B Ka'-iecTBe 
pesynbTaTOB perynnpoBKM aMn/inTyAbi. 

17. YcTpot^GTBO Mo6nnbHoCi CB!i3M no n.9, 
OTJiMMaioLneeofl tgm, mto 6jiok npuMeneHUfl 
6a3MCHbix BeKTopoB BhoiioHaeT B ce5fi (Nb+2)-m 
6noK yMHO>KeHnn, KOTopbiw yMH0>KaeT 
pe3ynbTaTbi peryjinpoBKn aMnnnTyAbi, 
noTynnBLiiue ot 6noKa perynnpoBKU ycujieHna, 
Ha 6a3ncHbie BeKTopa, noGTynnBnine ot 5roKa 

CjOOpMUpOSaHM^ MHCjD0pMai4HM o 6a3Mce, M 

BbiAaeT nony-ieHHbie nponsBeAenufi b KanecTBe 
pesynbTaTOB npocTpaHCTseHHOM o6pa6oTKM. 

18. CnOC05 MOSHJlbHOtl CBfl3M, 

BbinojiH^eMbiM Me)KAy 6a30BOM CTaHL^new no 
MeHbLuew Mepe c oahom nepeAaioLL(eM aHTeHHOM 
M MoSnjibHOM GTaHL^Hew no MeHbLueM Mepe g 
oflHoti npneMHOM aHTeHHoCi, aannioHaioinntiGfl b 

TOM, '-ITO (a) M3 npUHflTOrO OT M06MnbH0M 
CTaHL(HH CMFHana OBpaTHOti GBfl3H 

BoccTaHasnnBaioT onpeAeneHHbie na 
M05MnbH0M GTaHLIMM Ao^roGpoHHyio 

MHCt30pMaL(MIO, KpaTKOCpOMHyiO HHCj30pMai4l/IIO n 

OTHOLuenne ypoBHfl CMrnana k coBOKynnoMy 
ypoBHK) B3anMHbix noMex M LuyMOB (OCBriLU), 
KOTopbie 0Tpa>KaioT nepByto xapaKTepncTUKy, 
cooTBeTCTsyioL^yio xapaKTepucTHKe Kanana 
nnHun "BHH3" Anfl Ka>Kfloti H3 nepeAaioiAMX m 
npneMHbix aHTeHH, BbinonnfiioT 
npocTpancTBeHHyio o6pa6oTKy GurnanoB 
BbiAeneHHoro cf)H3W4eGKoro Kanana (BOKh), 
Mcnojib3yfl MHctDopMaL^nto o Saanoe, 

CCjSOpMMpOBaHHyiO Ha OGHOBe BOGCTaHOBJieHHblX 
flOJirOCpOMHOtl l/IHCjDOpMaL^MM, KpaTKOCpOMHOti 
MHCt30pMaL(MM M OCBniil, GyMMMpyiOT GMFHanbl 

Kanana nnnoT-curnana (HKh) h pesynbTaTbi 
npocTpaHGTBeHHOM o6pa6oTKH n nepeAaioT 
peaynbTaTbi cyMMUpoBaHUfl na MoGnnbHyio 
CTanunio, npMMeM flonroGpo^Han MHcjaopMauna 
BKmoMaeT b ce6fl scjDcfjeKTMBHbie AOJirocpoMHbie 
co6cTBeHHbie seKTopa n acjscjseKTMBHbie 
flonrocpo'-iHbie co6oTBeHHbie 3HaHeHMfl, a 
KpaTKOGpo4Hafl nHcj3opMaL^nfl BhtnioHaeT b ce5fi 

SCjDCfjeKTMBHbie KpaTK0Cp04Hbie C06CTBeHHbie 



19. Cnooo6 MoSnnbHOM CBa3M no r 



flonoriHUTenbHO saKnic-iaioLUMMCfi b tom, mto 
flonojiHnrejibHO (6) onpeAenaioT nepeyto 
xapaKTepucTi/iKy Ha ocHOBe nepeflaHHbix 
6a30BoCi ciaHL^neCi cumanoB HKh, Ha ocHoee 
nepBOM xapaKTepucTHKM onpefleji^ioT 
flOJirocpo'-iHyio MHcijopMaL(H[o, KpaiKoopoHHyto 
MHct3opMaL(Mio M MHc}5opMaL(Mio ynpasjieHna 
MOLiiHOCTbto nepeflBHn no jimhuh "bhms", 
BKnto^atoLnyto OCBnLU. npeoGpaayioT 
onpefleneHHbie Aonrocpo'-iHyio HHcjoopMai^nto, 

KpaTKOOpC-IHyiO MHCtD0pMai4HK) M HHcjDopMaLimo 

ynpaejieHMfl MoinHOOTbto nepefla'-iM no jiuhhh 
"BHM3" B curHaji o6paTHOM CBfl3n i/i nepeflaioT 
3T0T cumaji o6paTHOM oensn Ha eaaoeyto 
CTaHi4Hto, npMMeM MHct3opMai4Mfi ynpaeneHUfi 
MOLUHOCTbto nepeAaMM no jiuhhh "bhh3" 
BKnmaer b ce6^ MHcjoopMaumo o tom. cjieflyei 
nn yBejiMHMTb unn yMeHbiiiuTb MOLUHOCTb 
nepefla4M no jimhum "bhms". 

20. Cnooo5 Mo6nnbHOM CBaan no n.19, 
OTfinMatoL^nticfl leM, 4to Ha aiane (a) (a1) m3 
cumana o6paTHoti 0Bfl3n, npnnflToro no 
MeHbLueM Mepe Hepe3 oflny nepeAaioinyio 
aHTSHHy, BocoTaHaBfiMBatoT flonroopoHHyio 

MHCt30pMaL(MtO, scjacjjeKTMBHbie KpaTKOCpOMHbie 

co6oTBeHHbie BeKTopa n OCBmU, (a2) na 

OCHOBe BOGCTaHOBJieHHblX flOfirOGpO^HOtl 
MHCjDOpMaLIMM, SCjDCjDeKTMBHblX KpaTKOOpOHHblX 
COBCTBeHHblX BeKTOpOB M OCBIILiJ 4)opMMpytcT 
6a3M0Hbie BeKTopa. m 6a3HCHbie ana'-ieHi/ia b 
Ka^ecTBe HHcjsopMai^nn o 6a3Mce, (a3) 
peryjinpytoT aMnnmyAbi cumanoB BftKn, 
Mcnojib3yfi K03ct3cj3HL(MeHTbi ycnfieHMfi, (a4) 
npuMehflioT easnoHbie seKTopa k onrnaraM 
BctKh, npoLuefliuMM peryjinpoBKy aMnnniyAbi, n 
onpeflennioT pe3y;ibTaTbi b KaqecTBe 
pe3ynbTaT0B npocrpaHOTBeHHOM o6pa6oTKH, 
(a5) cyMMnpyioT ourHaiibi HKh o pesynbTaiaivin 
npocTpaHCTBeHHOM o6pa6oTKH n nepeflatcT 
pe3ynbTaTbi cyMMnpoBaHUfl na MoGnnbHyio 
ciaHL^nto no MeHbiueti Mepe Mepe3 oflHy 
nepeflaioinyio aHxeHHy. 

21. Cnoco6 MoGnribHOM CBfi3M no n.20, 
OTnMHa[OLi4HM0fl leivi, hto Ha aiane (a2) (a21) 
nocjie 3Tana (a1) HHTepnornpyioT 



KpaTKOopo^Hbie co6cTBeHHbie BeKTopa, (a22) 
onpeflennioT 9t:|3(|)eKTMBHbie KpaiKoopoHHbie 
coBcTBeHHbie BeKTopa c 
Ta6jiMi4bi, nonyMeHHoti 
BoccTaHOBJieHHoro OCBnm 

N B SCjDCjDehCTMBHblX flOnrOOpOMHblX C06CTBeHHblX 

BeKTopoB, (a23) yMHO)KatoT BoccTaHOBnsHHyKj 
Aonrocpo'-iHyio MH(|)opMai4mo. pe3ynbTaTbi 
MHiepnorflLiMM, BbinonneHHOM c 

MCnOJlb30BaHMeM 3Cj3Ct)eKTMBHblX KpaTKOCpOHHblX 
C05CTBeHHblX BeKTOpOB, M KpaTKOCpOHHbie 

co6oTBeHHbie anaMeHi/in Ana nojiyHeHna 
xapaKTepMCTHHecKOM MaTpnL(bi Kanana npneivia, 
(a24) Ha ocHOBe xapaKTepucTHHecKOM MarpuL^bi 
Kanana npneMa BbNucnaioT MaTpnL4y 
aBTOKoppenai^nM, (a25) na ocHOBe MaipuL^bi 
aBTOKoppenflL(nn cjoopMnpyrai 6a3MCHbie 

BeKTOpa M K03(pdp\M\\AeHTh\ ycMneHMfl n 

nepexoAflT k siany (a3). 

22. Cnoco6 MoGunbHow CBfian no n.21. 
OTnnHaioLi4ni^cfi TeM, 4to na aiane (a25) nocne 
STana (a24) na ochobb MaTpnL(bi 
aBTOKoppenflL^nn nocpeACTBOM MeioAa 
pa3no)KeHM^ no coGoTBenHbiM 3HaMeHMflM 
cjDopMnpyioT MmoBeHHbie co6cTBeHHbie BeKTopa 
M MmoBeHHbie co6cTBeHHbie 3Ha4eHMfi. na 

OCHOBe MTHOBenHblX C06CTBeHHblX BeKTOpOB 
CjaOpMHpyiOT KOnMMeCTBO N 6a3HCHblX BeKTOpOB 

M K03cticj3ML(neHTbi yonnehnfl, BbiSnpatoT 



C06CTBeHHbie BBKTOpa B 

KonnnecTBe, paBHOM KonnnecTBy N 6a3MCHbix 

BeKTOpOB. M3 CCj30pMHp0BaHHblX MrHOBeHHblX 

co5oTBeHHbix BeKTopoB n onpeAenfltoT 
Bbi6paHHbie N MmoBeHHbix coGcTBeHHbix 

BSKTOpa B KaneCTBe 6a3HCHblX BSKTOpOB. 

23. Cnoco6 MoSunbHow CBfian no n.20. 
oinnHaioLnnPicfi leM, hto na 3Tane (a3) (a31) 
nocne 3Tana (a2) perynnpyioT nopaAKu 

M0AynflL(HH, GKOpOOTM KOAHpOBaHMfl n 

aMnnmyAbi cumanoB BOKh. ncnonb3y^ 
K03(4jcj3ML(neHTbi yGnnsHUfl, M nepexoAAT K 3Tany 
(a4). 

24. Cnooo5 MoBunbHoti cbasm no n.23, 
oinHMaioini/iwcfi leM, hto na 3Tane (a3) (a32) 
yMHO>KatoT pesynbTaibi perynnpoBKH no 3Tany 
(a31) Ha noTOKM cumanoB 
OKpeMSnMpoBaHua/pacLiiupeHMfl cnsKipa, 
onpeAennioT nony^eHHbie npoM3BeAeHMfi KaK 
cumanbi BcPKh o OTperynnpoBaHHbiMn 
aMnnmyAaMM n nepexoAfli k 3Tany (a4). 

25. Cnooo6 Mo6nnbHOM cbasm no n.23, 
OTnMMaioiAi/iMCfl leM, ^to na siane (a31) nocne 
siana (a2), ucnonbsya K03ct)($)HL(MeHTbi 
yci/ineHMfi, nocpeACTBOM nnhewHOM nponopi4Mi/i 
nonynatoT nopsAKH M0AynflL4nn, MOAynnpyioT 
cumanbi B<|)Kh b cooTBercTBi/ii/i c nopsAKaMM 
MOAynaL(MM, u yiviHOKatoT pesynbiaibi 
MOAynfiL(MM Ha KoscjsctDML^MeHTbi ycMnennfl m 
nepexoAflT k siany (a4). 

26. Cnoco6 Mo6nnbHOM CBfian no n.20, 
oinnHatoLnntiofl tsm, '-ito na 3Tan8 (a4) 
nonyneHNbie na 3Tane (a3) cumanbi BOKh c 
OTperynupoBaHHbiMM aMnnnryAaMU yMHOKaioT 
Ha 6a3MCHbie seKTopa, onpeAenflioT 
nonyqeNHbie npoi/i3BeAeHi/ifl KaK pesynbiaibi 
npocipaHCTBeHHOM o6pa6oTKM m nepexoAfli k 
siany (a5). 

27. Gnoco5 Mo5nnbHOM cbasm no n.20, 
oinMMaioini/i£iofl leM, 410 na siane (6) (61) na 
OCHOBe curnanoB FIKh, npuHflibix no MeHbmew 
Mepe Hepe3 OAHy npi/ieMHyio anieHHy, 
onpeAenflKJT nepeyio xapaKiepucinKy, 
Mononbsya onpeAeneHHyto nepsyio 
xapaKiepucinKy, ct3opMnpyioi Biopyio 
xapaKiepucii/iKy, a na ocHOBe ocjDopMnpoBaHHoti 
BiopoM xapaKiepi/iciMKM onpeAenflhoi OCBniil, 
(62) Mcnonb3yq Biopyio xapaKiepnoinKy, 
onpeAenflKJi 3cj3ctDeKinBHbie AonrocpoMHbie 
co6oiBeHHbie seKiopa 
Aonrocpo'-iHbie co6ciBeHHbie : 
Mcnonbsyfl Biopyio xapaKiepi/ioiMKy v\ 
Aonrocpo4Hyio nHcjaopMaunio, onpeAenfiioi 
SCjDCfjeKIMBHbie KpaiKocpo'-iHbie co6ciBeHHbie 

BBKIOpa, (64) KOAnpyiOI 3Ct3Cj3eKIMBHbie 

KpaiKoopoMHbie oo6oiBeHHbie BeKiopa b BHAe 
6M10B n onpeAenflioi pesynbiai GnioBoro 

KOAnpOBaHMfl KaK MHCjDOpMaL^I/IK) 

BblCOKOCKOpOCIHOM 06paiH0fi GBfl3H, (65) 

KOAnpyioi AOfirocpoMHyK) HHcfjopMaL^mo b BHAe 
6MI0B n onpeAenflioi pesynbiai 6nioBoro 

KOAHpOBaHMfl KaK MHCjDOpMai4l/IK5 

HM3KOCKOpOCIHOM 06paiH0i^ CBfl3H, (66) 

cfjopMnpyioi MHcfjopMaLimo ynpaBnenn^ 
MOLAHOGibK) nepeAaHM no mum "bhms", 
Mcnonbsy^ OCBniil, n (67) npeo6pa3yioi 

MHCt30pMaL(MIO BblCOKOCKOpOCIHOM 06paiH0Cl 
CBfl3M, MHCjDOpMaUmO HM3KO0KOpOCIHO£l 

o6paiHOM CBflSM M MHct3opMaL;nio ynpaBnennfl 
MoiAHOcibto nepsflaHM no nmm "bhhs" b CMTHan 
o6paiHOM CBfi3M M nepeAaioi npeo6pa30BaHHbm 
CHTHan o6paiHOM CBflSH Ha GaaoByio ciaHL4Mto no 
MeHbLiiei^ Mepe Hepe3 OAHy npneMHyio anieHHy, 
npuMeM Biopaa xapaKiepucinKa cooiBeiciByei 
KoppensmuM xapaKiepucinKM 



KaHana jimhhm "bhh3" pji^ Ka)KflOM us 
nepeflatoLUMX m npneiviHbix aHTeHH. 

28. Cnoco6 Mo6nnbHOM cb9\3\/\ no n.27. 
OTfinHatoi^ntiofi leM, 410 Ha siane (56) nocjie 
siana (65) BbNuiaioT BTopoe 3aAaHHoe 
noporoBoe SHa'-ieHne m3 OCBIILLI, onpeAenaioT 

MHCt30pMaL(MlO ynpaBJieHUa MOL^HOCTblO 

nepefla'-ii/i no hmhuh "bhus" Ha ocHoee snaKa 
peaynbTaia BbNuiaHUfl m nepexoflfli k aiany 
(57). 

29. Cnoco6 MoGunbHOM CBfian no n.27. 
OTJinHatoinntiofl TeM, mto na srane (6) 
flonoriHi/iTenbHO na ocHoee peaynbTaTOB 
npocTpaHOToeHHOM o6pa5oTKn, noorynnBUJHx no 
MeHbLueti Mepe Mepea oflHy npneMHyto aHieHHy, 

30. CnocoS MoGunbHOM CBfian no n.27. 
OTfiMHatoL^ntiofl TeM, HTO Ha siane (62) (621) 
nocjie siana (61) cyMMnpyioT BTopyio 
xapaKiepucTnKy HapaoraioinnM moroM n 
onpeflenatoT peaynbTar cyMMMpoBaHUfi 
HacTaioLHHM MToroM KaK TpeTbto xapaKTepucTHKy, 
M (522) nocpeflCTBOM MeioAa paanoxeni/isR no 
oo6oTBeHHbiM aHaneHuaM na ooHOBe TpeibeR 
xapaKTepucTi/iKM cjsopMi/ipyioT acjscjseKTMBHbie 
flOJirocpo'-iHbie co6cTBeHHbie eeKTopa m 
scjscfjeKTHBHbie flonrocpo^Hbie co5cTBeHHbie 
aHaneHUfl u nepexoflar k siany (63), npn'-ieM 
Tpeibfl xapaKTepucTHKa GOOTBeioTByeT 
flonrocpo'-iHoti Koppenni^MM xapaKTepucTHKM 
Kanana nmm "BHwa" Ana Ka>Kfl0M na 
nepeflatoLUMX m npneMHbix aHTeHH. 

31. Cnoco5 MoSnribHOM CBaan no n.30, 
OTfiMHatoL^nMOfl TeM, HTO Ha 3Tane (622) noone 
STana (521) nocpeACTBOM MeTOAa paano>KeHMfi 
no coBcTBeHHbiM SHaneHMUM Ha ocHoee TpeTbeii 
xapaKTepucTi/iKM cjaopMnpytoT AO-nrocpoMHbie 
oo6cTBeHHbie eeKTopa m flOJirocpo'-iHbie 

C05CTB8HHbl8 aHa'-ISHUfl, nOAC-ll/ITblBaiOT 
KOni/IHeOTBO AOTirOCpOMHblX C06CTBeHHblX 

aHaneHMM, KOTopbie npeBbiiuatoT nepsoe 
aaAaHHoe noporoBoe anaHeHMe, m onpeflenflWT 
peaynbTaT noflc^eTa b Ka^ecTBe KOJinMecTBa 

3CjD(ieKTMBHblX flOJirOCpOHHblX 0060TBeHHblX 

BeKTopoB, Bbi5MpaioT flo;irocpo4Hbie 
co6oTBeHHbie BeKTopa, npomefliuMe npoL^eflypy 



yflaneHMfl myMOB, b KonuMecTBe, paBHOM 
KonnnecTBy nepeflaioii4nx aHTeHH, na 

CCjSOpMMpOBaHHblX flOfirOCpO'-IHblX C06CTBeHHblX 

eeKTopoe; Bbi5npaioT flOJirocpo'-iHbie 
co6cTBeHHbie anaHBHH^, npomeflLune 
npoL^eflypy yflajiennfl myMOB, b KOJinneoTBe, 

paBHOM KOJlM'^eCTBy SCjDCtJBKTMBHblX 

flOJirOCpO'-IHblX C05CTBeHHblX BeKTOpOB, M3 
CCjSOpMMpOBaHHblX flOJlfOCpO^HblX G06CTBeHHblX 

3HaHeHHM, BbiflatoT Bbi5paHHbie flOJirocpo'-iHbie 
co6cTBeHHbie BBhCTopa M flonrocpo'-iHbie 
co6oTBeHHbie 3Ha'-ieHHfl b Ka'-iecTBe 

SCjSCtDeKTHBHblX flOJirOCpO'-IHblX C05CTBeHHblX 
BeKTOpOe n SCjjCfjeKTHBHblX flOJirOCpO'-IHblX 
C05CTBeHHblX 3Ha'-ieHMM COOTBeTCTBeHHO l/l 

nepexoflsiT k STany (53), npn'-ieM nepBoe 
3aflaHHoe noporoBoe 3Ha'^eH^le 03HaHaeT 
ypoBeHb LiiyMOB B TpeTbeW xapaKTepucTHKe. 

32. Cnoco5 Mo5nnbHOM CBfian no n.27, 
OTfinHatoLflntiofl TeM, "-ito na STane (53) (631) 
nocjie STana (62) cjaopMnpyioT MeTBepTyio 
xapaKTepucTnKy, Mcnorb3yfl BTopyio 
xapaKTepucTi/ihcy i/i flOJirocpo'-iHyio MHcj3opMaL(nio, 
M (632) nocpeflCTBOM MeTOfla pa3Jio>KeHHfl no 
co5cTBeHHbiM aHa'^eHUflM Ha ocHose "-leTBepToCi 
xapaKTepucTnKH cjoopMnpyioT 34)cj3eKTMBHbie 
KpaTKOcpo'^Hbie C05CTBeHHbie BeKTopa l/l 
nepexoflfiT k 3Tany (64), npu'-ieM '-leTBepTan 
xapaKTepucTHKa cooTseTCTByeT KpaTKOcpo^HOM 
KoppenfmMM xapaKTepnoTMKi/i Kanajia nnHi/in 
"BHua" fljifl Ka>KflOM na nepeflatoinnx n npneMHbix 

33. Cnoco5 Mo5nnbHoi'i CBfian no n.32, 
OTJiMHatoLi^nMCfl TeM, HTO Ha 3Tane (632) nocjie 
STana (531) nocpeflCTBOM MeTOfla paano>KeHMfi 
no oo6oTBeHHbiM 3Ha'^eHi/iflM Ha ocHose 
i-ieTBepToCi xapaKTepucTi/iKM c{)opMMpyioT 
KpaTKOcpo'-iHbie co6cTBeHHbie seKTopa, 

Bbl5MpaiOT NbX (Nb-1) KpaTKOCpOHHblX 
006CTBeHHblX BeKTOpOB H3 KpaTKOCpOHHblX 

co5cTBeHHbix BeKTopoB B Ka'-iecTBe 

SCjDCfjeKTMBHblX KpaTKOCpC-IHUX 0060TBeHHblX 

BeKTopoB, npM'^eM Nb cooTBeTCTByeT 

KOJlMHeOTBy SCfjCjDeKTMBHblX flOfirOOpOHHblX 
C05CTBeHHblX BeKTOpOB. 
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HaMano 



OnpeAe/iMTb. aoflrocpoMHyio MH(t)opMaunio, 

KpaTKOCp04HyiO MHtfopMaUlHIO M MH(()OpMaUMIO 

ynpaB/ieHHJi MoiuHOCibw nepeaaMM no nmm 
"bhms", wcnojibsyfl nepeyio xapaKTepucTHKy, 
onpeflefleHHym Ha ocHoee npMHSTbix ci^mayioB 
Kana/ia nM/iOT-CMrna/ia (HKh), vi nepeaaTb 
onpeAfiJieHHyK) HHijiopMaumo Ha 6a30BVio CTaHUHio 



CiJJopMnposaTb HH^opMauMio 0 6a3Mce, wcno/ib3yH 
BocCTanoB;ieHHi>ie h3 nptiHsroro curHa/ia obpaTHOn 

:Bfl3M flOflr0CpO4HyB MHCtJOpMaUMIO, KpaTK0CpO4HyK) 

MH(J)opMaunio M oTHOiueHMe ypoBHd cMrHa;ia k 
cosoKvnHOMy ypoBHio BsaviMHbix noMex n uiyMOB 

(OCBniLJ; McnoJibsys BMiueynoMflHyTyio MHcjiopMaumo 
cyMMnpoeaTb curHanbi Ebifle/ieHHoro ttjusn^ecKoro 
KaoaJia (B*Kh), npouieiiune npocipaHcTBeHHyio 

o6pa6oTKy, c curHaJiaMnTIKH m nepeflaib noyiyneHHwe 



KoHeu J 

*i/ir. 2 
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/ 



Onpeae/iHTb BTopyio xapaKtepucTHKy, 
Mcno/ibsys nepsyio xapampucrnKy, 
onpeaeyieHHyw HaocHose npuHBiMx cmth. 
RKh, h nonyMMTb OCBnilJ, ncnoiibsya BTopyio 
xapaKTepucTMKy 



Onpefle;iMTb AOflrocpoHHyio i/iH(l5opMau,MK), 
ncno;)b3yfl BTopyw xapaKTepucTHKy 



OnpeAe;)MTb KpaxKOcpoHHyio WH(t>opMai4MK), 
Mcno/ibsyfl BTopyio xapaKTepucrnKy m 
flcyirocpowHyw HH$opMai4Hio 



Inpeo6pa30BaTb onpeflejieHHyio KpaTKOcpoiHyio 
MHCtJOPMamilO B HHtt)0pMaUI/1K) 
BblCQKOCKOpOCTHOI< 06parH0ti CBH3H 



npeo6pa30BaTb onpefle/ieHHyio Ao;irocpo4Hyio 

hH^OpMaUVIK) BMHC|]0pMam<1H3 HM3KOCK0pOCTHOkt 



C4)0pMnpoBaTb MH(^opMaunio ynpaBneHna 
MOLUHocTbK) nepEfla'iM no amhhm "bhm3", 

ncno;ib3yH ocenuj 



npeoBpasoBart HHtfiopMaukiKS HH^KOcKopocTHoii 

o6paTH0fi CB)13H, MH(J)0pMaUM10 
flWCOKOCKOpoCTHOM 06paTH0M CB03M H 

i^H0opMau,kiio ynpaB/ieHkt!) MoiuHocrbio nepeAani 
no flMHMM ''bhm3° b cuTHafl a6paTH0M csaan n 
nepejaTb 3tot cuma/i oSpaTHOM cbh3m 



c 



3 



cpur. 3 



GflOK 

onpeAs-neHMfl 
xapaKTepwcTMK 



onpeaeneHMfi 
Ao/irocpoMHoii 

MH<|30pMaUMVt 



BOccraHOBneHMB — 





locBn ui 



inoK ynpaB/ieHtm 

MOmHOCTblO 

nepeAaiM 



BflOK 

- npeofipajoBaHi' 





BxNb 


Alt 


BxNb, 




'NbxNb 


Qlt 




Alt 


HMSKOCKOpOCTHoii 
o6paTH0H CBWH 



KpaTKOCpOHHOM 



— BUCOKQCKOpOCTHO^ —1 



Our. 4 



^ Hana/io ^ 



Onpeae^iHTb rperbio xapairrepucTHKy 
nocpeACTBOM cyMMMpoBaHna HapaciaioiUMM 
UToroM BTopoM xapaKTepucTHKM 



Onpeae/iMTb flo/irocpoMHyio MH0opMaunio Ha 

ocHOBe TpeTteii xapaKTepwcTHKM 



Ha axan 44 ^ 

<t>l/ir. 5 



/ 



nepBHfi 6/IOK 
C06cTBeHHblM 



nepBbiii 
ce;ieKTop 



CHeTMHK 
BEKTOpoa 



Our. 6 



/ 



CctJopMMpoBaTb flonrocpoMHbie 
co6crBeHHbi« BCKTopa m flo;irocpoMHbie 

COSCTBeHHbie 3HaM6HHa 



Onpeflfi/IMTb KO/IHMeCTBO afjMjjeKTMBHblX 
AOJirOCpOHHUX Cc6cTBeHHUX BCKTOpOB 



Onpefle/inTb actj^eKTWBHwe flonrocpo'<Hb!e 
C06CTBeHHbie BeKTopa n 3(t)(j>eK™EHbie 
onrocpoHHbie coScTBeHHbie sHa^eHUfl 



0Mr. 7 



Onpefle/inTb qexBepTyK) xapaKxepMornKy, 
wcno/iwys sTopyio xapaiaepMcrnKy 
flo/irocpoHHyio ^Hi)3opMaumQ 



iKyTl 

IS"" 



Onpefle/iHTb 3(j3ct}eKTHBHbie KpaTKocpoHHt 
co6cTBeHHbie seKTopa, Mcnoflbsyji 



<t>v\r. 8 




<t>nr. 9 



3 / 



C^IOpMUpOBaTb KPaiKOCPOHHb 
CQ6CTBeHHbie BeKTopa 



Bbl6paTb 3Ct3(j>eKTHBHbie KpaTKOcpo^Hbie 

co5cTBeHHbie Beiaopa 



<i>v\r. 10 



BblHecn. OCBnLll„.p„ H3 OCEnUI 



/ 

J -156 



OnpefleflHTb nHttJopMaunio ynpas/ieh 
MOiUHOCTbio nepeflaiM no /imhum "bh 
Ha ocHoae sHaKa peayflbTaTa BWMMTai 



Our. 1 1 



ocenuj — 



npoEepKi^ 



<t>Mr. 1 2 



C 



BoccTaHOBMTb AO-trocpoMHyio MH<()opMau,nio, 
3(jj(j)eKTnBHbie KpaTKocpo^Hbie co6cTBeHHbie 
BSKTopa H OCEnUJ 



CijiopMbipoBaTb 6a3MCHue BeKTopa 

lA KD3Ctlc|}kim>teHTbl yCkl/IEHI/IH 



OTperynMpoBaTb aMnflniyAbi curnaiioB 

EtlKH B COOTBeTCTBUM C K03(tlCt>MUMeHTaMM 



ripMMeHMTb GaSMCHbie BeKTOpbl 

BtfeKH, npoiueAUiMX pery/i^poBKy aMn/ikiiyAbi 



CyMMMpOBajb CMrHtUlbl HKH C CUTHaflaMM 

B*Kh, npoiueAmnMM npocrpaHCTBeHHyio 
o6pa6oTKy 



<t>nr. 1 3 



B<t>KH / — - 



peryflnpoBKM 



npiiMeHCHMJi 

BeKTOpOB 



cpopMnpoBaHmi * 



NbxNb 
J8x(Nb-1) 



EoccraHOBiieHH)! » 



0nr. 14 

172 

Hana/io 



HHTepro/inpoBaib BOCcraHOB/ieHHyio 
KpaTKOcpoHHyw HHttjopwamiK) 



T 



Onpefle/iMTb ac^ictieKTMBHbie KpaTKocpo4Hbie 
co6cTBeHHbie jHaqeHUfl c ncno/itsoBaHnen Ta5flnubi, 
nojiyneHHoii Ha ocHose OCnUJ' n .V, 



C$opMMpoBaTb xapaKTepMCTM4ecKyio Maipsmy 

KaHa/ia npi^eMa nocpeAcrsoM yMHO)KeHii» 
BoccraHOBJieHHoii KparKOCpOMHofi dH^opwaUMM, ^— ~^04 
pEsy/ibTaroB nMTepno/iHunn m ciJJopMnpoBaHrtbi 

34)C|ieKTHEHblX UpaTKOCpOMHMX C06CT8eHHblX 3HaMeHMM 



BbHMCflHTb MaipMuy aBToKOppeviflUUM am 
xapaKTepucTHHecKOM MaTpnubi npMeMHoro naHa 



Q Ha3Tan]74 J 

Our, 1 5 
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MHTepnoflJlUMM 


Q'sto [ 


NBX(Nb-1) 




NbxNb 









(tSOpMHpOBdHMa 



riepBufi y3e7i 

yMHOJKeHMJI 



BTopoiS yaen 

yMHO)KeHMfl 



y3e/i pa3jJ0)KeHKJi - 
no CoScTBeHHHH ^ 



<^v\r. 16 




cDnr. 18 
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TpeTMM 6JIOK 


. Qo 




pa3flo>KeHMH no 

CoGcTBeHMbIM 

jHaieHMiiM , 




BxB 


BxB 





pacnpeflefleHHJ! 



ceJieKTop 
5A 



Our. 19 



Pery^npoeaTb nopjiAKM MOfly/nmnn, 

CKOPOCTM KOAHpOBaHUS M aMn/IMTVAbl 

CMfHaflOB B<PKh 



npoM3BeAeHMfi, no^iyMSHHue Ha 
3Tane 260, Ha noTOKM CMrHajioB 
CKpeM6;inpoBaHM)i/pacLiinpeHM)i cneicrpa 



c 



Our. 20 

C 



I 



) 



BblMHCflMTh nopjIAKH MOfly^litUMM C 
MCn0^b30BaHMeM K03(t}[|^t1UiMeHT0B 

ycvtneum 



/ 



MoayyinpoBaTbcurHa^ibi B«Kh b 

COOTBeTCTBMM C nOpSflKaWlfl MOjay^lflUUM 



yMHO*HTb peayflbTaibi MOfly;iJiunM h 

r ' ^ 

Ha 3Tan 262 J 



Our. 21 
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